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SECTION FIFTH. 
Article XII. 

Genus XL 

Earthy and Alkaline Carbonates. 

Section I. 

Concerning the Generic CharaQers of theft 

Salts. 

1. X H£ carbonates, or faturated combina* . 
tions of the carbonic acid with earthy and al- ' \ 
kaline bafes, are the.laft genus of falts accord- 
ing to my arrangement; becaufe the general 
attraftion of that acid for the bafes is the 
weakeft and moft eafily deftroyed. Although 
thefe falts are, in hiftorical order, the laft 
known, or the moft recently difcovered; their 
. Vol;. IV. B properties 



12 EARtHt AND ALKALIKE CARl^ONATEfl^ 

properties have been more deeply inveftigated,^ ' 
and better determined, in the thirty years dur- 
ing which they have been examined, than thofe 
of tlxe greater part of the preceding genera ; 
and there is no department of chemiftry of 
which the hiftory is more complete, exaO;, and 
lumrrious. They hold a rank fo -liiuch the 
more diftinguiflied among faline compounds, 
becaufe, in proportion as their properties have 
been difcovered, they have fuddenly brought 
into chemiftry a mafs of new knowledge, and 
have explained a great number of phenomena,, 
that were either unknowh, or ill defcribed be- 
fore their difcovery. It may alfo be faid, that 
hy deftroying many errors, uncertainties, and 
prejudices, refpefting the refult of moft chemi- 
cal operations, the ftudy of the carbonates, and 
of their mutual a6lions, has fo greatly contri- 
t)uted tqthe progrefs of the fcience, as in reality 
to have given it a new afpe6i;. 

2. It is ta the illuilrious Dr. Black that 
we owie the firft knowledge of theie faline fub- 
ftances ; confounded, before hi« time, with the 
alkalis and alkaline earths, of which we then 
knew neither the different ftates nor degrees of 
purity. This great refult of enlightened ge- 
nius bears date 1756; By confidering the car- 
bonic acidy which with Hales- he named fixed 
air, as rendering the alkalis mild, caufing tliem 
to cryftallize, and giving them the property of 
cflferVefcing with acids, by proving the attrac- 
tion of that acid to be more flrong for lime 

thai» 



HARTHT AND ALKALINE CARBONATES. 3 

than for alkalis, arid the pro*du6lioii of caufti- 
city as the neceflaty confequence of its abforp- 
tion by pure! calcareous earth, Pfofeflbr Black 
has opened a new and immenfe career, in i^hich 
contemporary chemifts foon made great pro- 
grefs, and which has pfefented to them a feries 
of highly important difcoveries^ 

Lavoifiei' himfelf was one of the firft engaged 
in this pwrfuit with M; Carendiffi, between 
the years 1766 and 1772; and thefe philofo- 
phers, by determining the quantities of this 
fugacious and volatile being, which they did 
not yet venture to call an acid, both in its 
difengaged and in its fixed ftate, firft gave 
an example of preeifion, which has been fol- 
lowed in fubfequent refearches* 

Chaulnes foon difcovered, in 1773, the art 
of cryftallizing the alkalis, by keeping tlieir 
folutions itnmetfed and agitated over a veifel of 
beer in fermentation, and faturating them with 
the gafeous acid difengaged from the been 

Bergmann at the fame time examined it, and 
in a learned dilTertation concerning this new 
body, which he called aerial acid, he defcribed 
the properties of moft of its combinations with 
alkalis. 

Since the time of that able chemift nothing 
more has been done than to aidd, by degrees, 
ideas more definite and more enlarged refpedling 
each of thefe falts : and the fucceflive labours 
of Rouelle, of Citizen Berthojlet, of Mr. Kir- 
wan, of Citizen Guyton, of Pelletier, of Bayen, 

B i8 of 
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of Merfrs; Withering, Pearfon, Tennatit, and 
of the greater number of modern chemifts, have 
^ far advanced the knowledge of earthy and 
alkaline carbonates, that fcarcely any thing 
TOore remains to be done refpefting their hif- 
tory ; and when we confider all the fpecies indi- 
vidually, there are much fewer deficiences than 
in the ^ther geliera. ^ 

3. The carbonates were firft termed mild and 
cffervefcent earths or alkalis, confidering only 
their differences in that ftate compared with 
their cauftic or pure ftate. Bergmann denomi- 
nated them aerated earths or alkalis> in con- 
formity to his denomination 6f aerial acid. Citi- 
zen Guyton, ^opting the term of mephitic 
acid, calls them mephites of fuch or fiich a 
bafe. The name of cretaceoiis acid which I 
had adopted in 1778, with Bucquet, induced 
us to name them earthy or alkaline chalks. But 
when the nature of the acid which forms them 
was well known, and when it was defcribed 
under the name of carbonic acid, the word car- 
bonates was formed, to exprefs thefe faline com-* 
binations. 

. 4. The greater part of the earthy and alka- 
line carbonates exift in nature; where they 
form very confiderable maffes to which the globe 
owes part of its ftrata and of its folidity. 
Some are found in lefs abundance, and occupy 
only certain points, or eonftitute only narrow 
veins. It is rare that thefe falts are found 
much infulated and very pure, though many 
4 are 
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die iiaet with even in that fiate ; moft frequently 
two or three are blended together, or depofited 
with £lex, alumine^ and metallic oxides ; tliey 
rarely form any part of the primitive moun* 
tains, but are much more frequently found in 
the fecondary mountains, or thofe of latter for- 
mation. 

5. Thofe which nature affords pure may be 
ufed in the experiments of chemiftry in their 
natural ftate ; the fame fubftances are often pre- 
pared by art, by direftly uniting the carbonic 
acid with earthy or alkaline bafes, by receiving 
this gafeous acid in their folutions till they are 
well fatuFated, and till they refufe to abforb 
any naoxe, or are intirely depofited or precipi* 
tated, when the charafter of thefe carbonates 
is to be infoluble. We are fure to have thefe 
falts very pure, when the bafes which are em- 
ployed to form them arc themfelves very pure, 
and when care is taken to combine only fuch 
carbonic acid as is deprived of that fmall por- 
tion of the acid which is ufed to difengage it, 
and is apt to rife with it. For this reafon, be- 
fore it is received in the folutions of earths or 
alkalis intended to be faturated, it will be pro- 
per to pafs through it a fmall quantity of water 
in which it may depofit that portion of foreign 
acid. 

6. Although the phyfical properties are little 
adapted to charafilerize the genera of falts, and 
belong much rather to the fpecies,' there are 

fomc 
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fome of them which are \o be found in the car? 
ibonates, and ought to be confidered generally 
jthrough the whole of the fp ecies. Thefe falts 
are moftly without tafle, or have an earthy one, 
land fometimes an alkaline or urinous tafte ; but 
/even then it is weak apd fupportable. Hence 
they jVjcre formerly called mild alkalis. All of 
them are capable^ of affuming regular forms, 
and there are no falts in which Nature feems 
more to delight, or which it is apparently 
more eafy to produce iii polyhedral cryftals, 
of well-determined figures, but they are al- 
ways extremely varied. The hardnefs of fome 
is very great, whilft others are friabli?, o^- even 
without aggregation. It was the folidity of 
the firft added to their infipidity and appareiit 
infolubility, which caufed them to be claffed fo 
long amongft the earths by mlneralogifts. 

7. Light does not change them; moft of 
them are^tranfparent ; fome produce double re- 
fraftion. Heat decompofes almoft all of them 
by fubliming their water and carbonic acid in 
iuch a manner as to reduce them to the ftate of 
pure or inftilated bafes : in fa61:, this decompo- 
fition, though very eafy in the greater number^ 
is extremely difficult in fome ; which depends; 
on the various degrees of attraftion of the feye- 
ral bafes for carbonic acid, 

8. Oxigen and azote, neither in the gafeous 
XiOT combined ftate, have any a6lion on the 
irarbonates. Neither does air by its humidity 

produce 
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produce any change in them ; they are not 
deliquefcent ; fome of them are even veiy ef- 
florefcent. 

9. They vary much as to the manner in 
which combuilible bodies afFeft them. Carbon 
frequently renders their acid more volatile, 
and more eafily feparated by the aftion of 
heat, without our being able to know how 
it produces this fingular effeft. Phofphorus, 
ftrongly heated with the carbonates, decom- 
pofes their acid, becoming at the fame time 
phofjAoric acid which forms phofphates with 
the bafes, and infulates the carbon, fo as to 
render the mixture black. This decompofition 
which does not take place with equal facility in 
all the carbonates, and in fome of tliem not at 
all, appears the more fmgular at firft confidera- 
tion, becaufe ^^arbon, fingly and alone, de- 
compofes the phofphoric acid, and has really 
more attradion for oxigen than the phofphoric 
acid has. To explain this phenomenon it is 
jieceffary to ftate, that as carbon decompofes 
the phofphoric acid by itfelf, fo, on the other 
hand, phofphorus does not decompofe the infu- 
lated carbonic acid ; but again, that carbon 
can not a6l on the phofphoric acid united to 
its bafes, and does not produce phofphorus 
with thefe falts, as has been feen in the charac- 
ters^ of the genera of phofphates ; and alfo that 
phofphorus decompofes the carbonic acid only 
when it is united to pei;tain bafes, or in the 
^ate of carbonates. It is, therefore, to the 

ftttra^£lio^ 
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attraction of thefe bafes for the phofphoric acid 
that we muft afcrihe the decompofition of the 
carbonic acid oif carbonates by phofpborus, and 
the non-decompofition of phofphates by car- 
bon. In this remarkable action may be fcen 
an effeft and inftance equally ftriking of what 
I have called difpoling attraction. 

10; The carbonates divide themfelvcs into 
two claffes with regard to the aftion of water ; 
fome are nearly infoluble, others are eafily dif- 
fol ved ; fome are diffol ved more readily in warm 
than in cold water. Specific characters arc de- 
rived from this property. 

1 1. All the other acids havp more attradion 
for the earthy and alkaline bafes than the car- 
bonic acid ; all of them, if poured upon the 
folid and cryftallized carbonates, caufe a lively 
efFervefcence by the difengagenfent of carbonic 
acid, in the form of an elaftic fluid. This ef- 
fervefcence, which was formerly confidered as a 
character of the alkalis, is only a charaCler of 
the carbonates. The change of the carbonic 
acid, which they contained in a folid ftate, to 
the ftate of gas, or of an elaftic fluid, an- 
nounces that it is then impregnated with calo- 
ric difengaged from the new combination of 
the bafes with the decompofing acids, and that 
this caloric is united to the carbonic acid, to 
which it gives the gafeous form. 

Accordingly there is bo heat produced during 
thefe decompofitions, which are accompanied by 
efFervefcence, or a fpecies of ebullition ; whereas 

there 
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there is a very firong heat whisn thirfe earthy, 
pure, and cauftic alkaline bafes are united tQ 
acids which (kturate them without motion qr 
the difimgagement of bubbles. 

12. This decompofition of the carbonates by 
the nitric, muriatic, or fuiphuric acids, is ufed 
for collecting the carbonic acid in tbe gafeous 
form. . It is performed in glafs bottles, with re- 
curved tubes, which cojiduCt the gas under beH- 
glaffes full of waterj^ or into flafks full of dif- 
ferent liquids tha£ are to be impregnated with 
tbe acid. 

13. The carbonic acid unites in excefs with 
moft of the carbonates, or rather, it renders 
them £t)luble in water, though they may not be 
feluble ialone. It appears, that it is thus that 
nature eifecls the diflblution of earthy carbon»- 
ates in water, aAd caufes them to cryitallize, as 
will be feen in the hiftory of their fpecies. 

14. The carbonates decompofe many falts 
which the mere bafes could not decompofe, by 
means of the double attra^ion exerted from the 
union of the carbonic acid with their bafcs. 

Since the difcovery of thefe decompofitions, • 
many other difcoveries have been made refpedl- 
ingfaline fubfiances, their nature and produfts; 
and the do6lrine of eleftive attractions has 
been greatly illuftrated. 

15. The ufes of earthy and alkaline carbon- 
ates are extremely numerous ; they frequently 
aflford the chemift the moft valuable means of 
accurate analyiis and fyntbefis. A number of 

applications 
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applications of thefe bodies to the arts have beeii 
fuccefsfuily made. Moft of them conftitutc 
the moft ufeful medicines we poffefs, which can 
be prepared, wifh the moft definite knowledge 
of their nature and of their virtues. 

In a word, the mineralogift, by examining 
them in coUediions, and the geologift in his 
travels, arrive, by the light which they afford 
to chemiftry, to great and important fpecula^ 
tions coucerning their influence and their form-? 
ation, as w^ll as the theory of mountains, and 
the operations of the waters which are perpe- 
tually difplacing and changing their beds. 

16. In the application of my fyftematic ar- 
rangement of (alts,- founded on the relative 
attra6lion of the bafes for the acid which 
conftitutes the genus, I diftinguifh thirteen 
diftinft fpecies of carbonates, and I arrange 
them in the following order ; 

1. Carbonate of barites. 

2. Carbonate of ftrontian, 
- 3. Carbonate of lime. 

4. Carbonate of pot-afli, 

5. Carbonate of foda. 

6. Carbonate of magnefia. 

7. Carbonate of ammonia. 

8. Ammoniaco-magnefian carbonate, 

9. Carbonate of glucine. 

10. Carbonate of alumine. 

11. Carbonate of zircone. 

12. Ammoniaco-zirconian carbonate. 
J 3. Ammoinaco-glucinian carbonate. 

Seqtiqx 
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Section II. 

Concerning the Specific CharaSert of Earthy and 

Alkaline Carbonates. 

Species I. 
Carbonate of Barites, 

A* Synonymy; Hiftory. 

1. IT is but twenty p-fix years, fince 1776, tha^ 

^e have poffeffed a knowledge of this fait, and, 

but tw<snty-two fince it was found native. It 

is to Scheele and to Bergmann that we are in?* 

4ehted for its; difcovery, and to Dr. Withering, 

an Englifliman, we owe the firft information of 

its exiftence in nature. Its properties have 

been fucceffively examined by Kirwan, Peller 

tier, Hope, and niyfelf ; little now remains to 

render our knowledge of this fubflance com? 

plete. 

% It has been called aerated ponderous fpar, 

aerated barofelinite, aerated ponderous earth, 

mephiteof barites, chalk of barites, and Wither? 

jte, becaufe Dr. Withering difcovered it 

B. Phyfical Properties ; Natural Hi/lory, 

3. The carbonate of barites, artificially pre- 
pared, has the fonn of a ^hite infipid powder, 
of the fpecific gravity of 3, 763* 

*' ' " ^ ' 4- That 



4. That which has been found moft abun* 
dantly at Alfton-Moor, in Cumberland,' is in 
ftriated, lamellated, and fern i-tranfparent maffes: 
its prefumptive primary form is that of the hex- 
ahedral prifm. It fpecijfic gravity is 4,33L 

5. It is alfo found in Schotland, in Sweden, 
and in the coal-mines of Laircafhire. It is fre- 
quently mixed Avith fulphate of barites, car- 
bonate of lime, the oxides of iron, and the 
fulphate of the fame metal Though the ful- 
phate of barites is much more frequently found 
than the carbonate, it may be prefumed that 
this laft will be moft frequently found accompa- 
nying the former : this inquiry ought to excite 
the greateft zeal amongft mineralogifts, fincc, 
as we may judge from its properties, this earthy 
fait will hereafter become of the gTeateft ufe in 
the arts. 

C. Extrailion ; Preparation ; Purification* 

6. When avc poffefs the native carbonate of 
barites, nothing is required but to choofe it 
very pure, very lamellated, free from metallic 
oxides an J other extraneous bodies. 

7. There are four principal methods of pre- 
paring it artificially, by expofing a folution of 
pure barites to the air, where it acquires a pel- 
licle of this fait by abforbing the carbonic acid^ 
of the atmofphere ; by palling through this fo- 
lution, feme carbonic acid gas which 4)ecome$ 
fixed, and immediately forms an abundant pre- 
cipitate ; 
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cipitate; by decompofing the native fulphate 
of barites in the dry method, by means of fire 
with the carbonate of pot-afli or foda, and 
then wafhing the mixture with water, which 
carries off the fulphate of alkali in the ftate of 
folution, and leaves the carbonate of barites 
infoluble ; and laftly, by precipitating the dif- 
folved nitrate or muriate of barites, bv folu- 
tions of the carbonate of pot-afli, of foda, or 
of a;mmonia. The two firft and the fourth pro- 
ceffes afford this fait vciy pure when the preci- 
pitates are well waflied. The third affords only 
a mixture of carbonate and fulphate of barites, 
this laft not being completely decompofed, 

D. Jilion of Caloric. 

8. Neither the artificial, nor the natural 
carbonate of barites, lofeany of their carbopic 
acid by the a6liou of fire. The firft contains 
inuch more M^ater than the fecond, and this 
liquid, not being ftrongly adherent to that pul- 
verulent fait, it lofes 0,28 of its weight, and 
part of its acid efcapes with it by the calcina- 
tion; whilft the fecond lofes nothing. Dr. 
Withering firft obferved, that this lalt is fufed 
by a ftrong heat, rather than permits the car- 
bonic acid which it contains, to efcape. It 
only becomes of an opaque white, like porce- 
lain bifcuit ; and alfo affumes. a bluifh green 
colour internally. 

E. ASiion 
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£• A3i6n of the Ai^* 

9. It is totally or completely unchangeable 
hy the air^ 

P. ASlion df Wafef. 

10. Cold water fQafcely at all affe6ls the 
carbonate of barites^ I have neverthelefs found 
that when left, during a long time in contact 
with that of Alfton-Moor in very fine powdei", it 
diffolved xt^tj ^^^ that water boiled for a 
long time with this native fait carried off from 



G. Decompqfition ; Proportion. 

il. Dr. H6pe has found, that by treating 
the carbonate of barites in a crucible of black 
lead, it loft its carbonic acid, whilft in an 
earthen crucible it permitted nothing to efcape.- 
Pelletier, who has examined and confirmed this? 
fingular experiment, the theory of which is? 
not known to us, has repeated it in the moft 
accurate manner. He made a pafte of one hun-* 
dred parts of this fait, and ten parts of char-* 
€oal, which he heated in the middle of char- 
coal powder, and by that fimple procefs he ob-* 
tained barites pure and foluble; this then is 
a means of extrafting that cauftic alkali very 

purCy 
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J>ure, very cryftallizable ; in a word, poffefling 
all the properties afcribed to that fubftance. 

1 2. Though all the acids decompofe the car- 
bonate of barites, each of them produce that 
cfFcfil with certain particular phenomena* The 
fulphuric acid, concentrated or diluted with 
two or three parts of water, does not difengage 
the carbonic acid without efFervefcence, unlefo 
alQiied by an elevated temperature* The con- 
centrated nitric acid does not a6l on it ; it dif^ 
folves it completely in the cold, and with a 
lively efFervefcence when it is diluted with wa- 
ter, and- forms nitrate of barites which remains 
diflblved in the fluid ; fo that there is no iblid 
refidue, when the carbonate of barites b very 
pure, as I have feen that of Alflori-Moor. 

13- This fait, in fmall pieces^ as in the two 
cafes before-mentioned, is not afFe6led by the 
concentrated muriatic .acid ; when that acid is 
~ diluted, it attacks the carbonate of barites with 
a kind of decrepitation, and dilengages from it 
carbonic acid gas in large intermitting globules 
when the acid is very ftrong, and a continual 
difchargc of fn>ail globules, till it is completely 
diffolved when the acid is fb very weak as to 
weigh DO more than between -tt^^-to more than 
water. The concentrated muriatic acid^ which 
in the cold does not a6l at all on the carbonate of 
barites, diffolvijs i\ with a flrong efFervefcence 
when afFified by heat; but, in that cafe, the 
fedt forms itfelf in a, mafsi When concentrated 

and 
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and fuming muriatic acid is poured into a mix- 
ture of carbonate of baritcs, and of that weak 
acid which e^filydecompofes it, it fuddenly ftops 
the efFervefcence and the diffolution ; but by 
adding fome water, the afiion again commences. 
Solid muriate of bariles, thrown into the mix- 
ture while efFervefcing, alfo ftops it. We may 
perceive in thefe fa6ls the influence of water, 
and ofits caloric which feparates the particles of 
the acid and thofe of the carbonate of barites, 
and favours its fblution by its own decompo- 
fitioii. I explained the fubjeQ; of the compli-. 
cated attraftions which take place in thefe mix- 
tures, in the Memoir which I publifhed in 1790^ 
eonceming the analyfis >of the native carbonate 
of barites of Alfton-Moor. (See Annates de 
Chimie; tom, iv. pag. 62, and Diclionnaire de 
CtiimiederEncycloped. Method, torn. iii. p. 9.) 

14. T\\e phofphoric and fluoric acids alfo aft 
on the carbonate of barites, and drive oiF the 
carbonic acid by uniting to its bafe, but lefs 
eafily than the nitric and weak muriatic acidSi 

15. Liquid carbonic acid, or acidulated wa- 
ter, diflblves vfo of this fait in powder, more 
than double, as it appears, of that which boil- 
ing water diflblves. This folution is decompo- 
fed in the air, and by the addition of aiiy of 
thefoluble alkaline and earthy fubftatices, which 
are quickly diflblved and feize the carbonic 
acid, at the fame time precipitating the barites. 
It is probable that it is by this acid that nature 

diflblves 
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diflblves and cryftallizes this fait in the bowels 
of the earth. 

16. The carbonate of barites docs not a6l on 
the falts; but when it is ftrongly heated even 
with thofe compounds of which the principles 
are moft adherent, previoufly mixing fome char- 
coal with it, which poffeffes, as has been already 
obfervcd, the property of difengaging its car- 
bonic acid, the barites is fet at liberty, and at- 
trafts the acids and difen gages their bafe. By 
this procefs we may dccompofe the fulphates and 
muriates of pot-afli, foda, &c. 

17. Chemifts who have analyzed the carbon- 
ate of barites, whether artificial or natural, and 
who have endeavoured to determine the pro- 
portion of its principles, do not perfedly agree 
in the refult of their analy fis. Mr. Kirwan fays, 
that a hundred parts of this artificial fait con- 
tain^ 

Barites 65 

, Carbonic acid 27 

Water 28 

According to him, one hundred parts of the 

native carbonate of barites are compofed of 

Barites 78 

Carbonic acid SO 

Sulphate of barites 2 

In my examination of this fait from Alflon*^ 
Moor, chofen in a very pure ftate, I could not 
find the fulphate of barites* It prefented to mc 
the following proportions. 

Vol, IVr C Barites 
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Barites 90 

Carbonic acid 10 

I may, neverthelefs, obferve, that the pro- 
portion of barites appeared to be a little too 
great, and that in its weight it is neceffary to 
include that of the water which I do not know, 
but which I admit, though M. Eirwan denies its 
exiftence in this fait. Pelletier found in 100 
parts of this native fait, 

Barites 62 

Carbonic acid 22 

Water 16 



H. U/es. 

18. The carbonate of barites is only ufed in 
•the laboratories of chemiftry, for experiments 
(xf demonftration. When it; Ihall be found more 
abundantly in nature, it will become of the 
greateft ufe. It will not only be ufeful in che- 
miftry to prepare all the baritic falts, but it will 
render important fervices to the arts in the 
formation of many faline fubftances, and in ex- 
trading their bafes. Some phyficians have 
propofed the ufe of this fait as a medicine : 
they ought to be aware that it poifons animals, 
and that its medical adminiftration confequent- 
ly demands the moft fevere and adive circum- 
fpedlion* 



Species 
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Species II. 

Carbonate of Strontian* ' 
A. Synonymy ; Hi/lory. 

1. CRAWFORD firft fufpeaed that the fof- 
fil found at Strontian in Scotland, and regarded 
as a carbonate of barites, contained a particular 
earth. Dr. Hope proved this in November 
1793, and named it ftrontite. M. Klaproth has 
confirmed this refult, and difcovered the car- 
bonate of ftrontian to be a peculiar fait, with- 
out knowing the earlier labours of Mr. Hope. 
Schemeiffer, of Hamburg, announced it in his 
work on mineralogy. Blumenbach and Sulzer 
have called it ftrontianite. It has been con- 
founded for fome years Avith the native car- 
bonate of barites, or Witherite. Pelletier, Citi- 
zen Vauquelin, and I, have examined it at Paris, 
and we are convinced that, notwithftanding 
certain analogies with the native carbonate of 
barites, this fait diflFers from it in many pro- 
perties already defcribed by Meffrs, Crawford, 
Hope, and Klaproth, and which I fhall proceed 
to enumerate. 

B. Phyfical Properties ; Natural H0ory, 

2. The carbonate of ftrontian is in needles, 
or fine ftriated prifms, which appear to be hex- 

C S ahedral, 
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ahedral, of a greenifh-white colour. Itweighj* 
from 36,583 to 36,750. According to Pelle- 
tier, is has no tafte. 

3. It was firft found at Strontian in Argyl- 
(hire, or the county of Argyl, fituated towards 
the weftern part of the north of Scotland. It 
there accompanies a vein of lead ; Citizen 
Giiyot has found it at Lead hills in Scotland^ 
and took it for a carbonate of barites. Citizen 
Guj'^ton affirms, that it accompanies certain 
fpecies of the fulphate o£ barites,^ It is very 
probable, likewife, that it will be found abun- 
dantly in France, fince the fulphate of ftron- 
tian has been found there, and it msy probably 
exift where this laft is. 



C. Preparation ; Purification, 

4. It may be made artificially, by faturating 
afolution of ftrontian with carbonic acid, or by 
precipitating the foluble fait of that bafe by 
the alkaline carbonates. 

5. We have known this fait for too fhort a 
time to be flvilled in the method of purifying 
it from the different fubftances which may 
accompany it in nature; but, to have it very 
pure we may prefer the artificial mode of pre- 
paring it* 



p. Camcrnimg 
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D. Concerning the ASion of Caloric. 

6. When the carbonate of ftrontian is cal- 
cined in a crucible without being heated fo 
much as to caufe it to melt, it permits five or 
fix parts in the hundred of carbonic acid, to fly 
ofi^, and afterwards the pure ftrontian may be 
feparated by hot water, and cryftallized by cool- 
ing. This fait is, therefore, more eafily decom- 
pofed than the carbonate of barites. When it 
is placed on a ftrong fire, it attacks the crucible 
and fufes it into a glafs, refembling in colour 
the chryfolite, or the pjTamidal phofphate of 
iime« 



E. JSion of Air. 

7. It is entirely unalterable by the air. 

F. ASion of Water, 

8. Water has no more'a6lion on it than on 
the carbonate of barites. 

' G. Dtcompojition ; Proportion. 

9. The charcoal with which it is heated, 
after reducing the mixture into the form of a 
pafte according to Pelletier's procefs, favours 
the difengagement of the carbonic acid in the 
ftate of gasj in this manner it lofes 0,28 of its 

weight, 
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weight, and the ftrontian is found pure, and 
may be diffolved in boiling water, from which, 
on cooling, it falls down in cryftals.- If the 
catbonate be powdered, and thrown on charcoal 
well kindled, or on the flame of a burning can- 
dle, it exhibits a red fcintillation. The fame 
phenomenon is obferved with the blow-pipe, 
which fufes this fait into an opaque vitreous 
globule, that falls to powder in the open air. 

10. The acids decompofe it, and difengage 
from it the carbonic acid with effervefcence. 
'An hundred parts of this fait, being diffolved in 

diluted nitric acid, loft eighty by the ef- 
fervefcence that enfued. The muriatic acid 
a6ts on it, as on the carbonate of barites ; and 
the muriate of ftrontian thus produced is dif- 
tinguiihed, as is well known, from that of ba- 
rites, chiefly by its property of giving a purple- 
red colour to flame, its figure, &c> When it is 
treated with fulphuric acid, though diftilled 
water diffolves very little of the fulphate of 
ftrontian formed, yet it is rendered very per- 
ceptible by the precipitate that muriate of ba- 
rites occafioiis. 

11. None of the bafes a6l on carbonate of 
ftrontian, barites excepted; which, if heated 
with this carbonate, decompofes it, and leaves 
its earth uncombined. It has not been ob- 
ferved, that the falts have any greater degree of 
aftion with refpeft to this compound. 

12. If thefe properties, the differences of 
which in thefe firft two carbonates appear but 

feebly 
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feebly marked, and prevented chemifts for fc- 
veral years from diftinguifliing them from each 
other, fliould leave any doubt with regard, to 
their being really diftincl fubftances, let the 
reader but confider the inferior fpecific gravity 
of the carbonate of ftrontian, the lofs of part 
of its acid by fire, the red colour it imparts to 
flame, and its decompofition by cauftic barites, 
and his doubt will be quickly removed. But he 
will prefently fee further proofs of the difference 
of the twp^ carbonates, in the proportions of 
their principles,, and in their aftiori on the ani- 
mal economy. 

13. According to Pelletier's analyfis, an hun- 
dred parts of carbonate of ftrontian are com- 
pofed of 

Strontian 652 

Carbonic acid 30 

Water - 8 



H. Vfes. 

14. Hitherto no. ufe has been made of the 
carbonate of ftrontian: it muft be obferved, 
however, that Pelletier, in his ufeful experi- 
ments on this fait, found it not to be injurious 
and poifonous to animals, as the carbonate of 
barites is; wliich fhould induce phyficians to 
inquire into the properties of thefoluble falts 
that have ftrontian for their bafe, and compare 
them with the properties of the faline com'- 
poujids formed with barites. 

Species 
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Spe<jies III. 
Carbonate of Lime. 

A. Synonymy; Hiftory. 

1. THERE are few faline fubftances, of 
which the hiftory is fo interefting as that of the 
carbonate of lime. Exifting in nature in vaft 
quantity ; contributing to the foi'mation of 
mountains, of which it frequently conftitutes 
the greater part ; inceffantly depofiting itfelf at 
the bottom of the fea, where for a time it ferves 
as the fupport, or covering, or fkeleton of innu- 
merable myriads of animals ; exhibiting itfelf in 
a thoufand fubterranean cavities, or clefts, in 
the brilliant and varied form of tranfparent and 
regular cryftals; here accumulating in the 
earth in immenfe ftrata of ftone, there pendant 
in ftala6tites from the fummits of caverns, and 
further on congealed, or incrufted upon different 
bodies^ ; in one place corhpofing the foil of ex- 
tenfive plains, and receiving the feeds of future 
harvefts ; in others, not a little numerous, di{t 
folved in the waters, and flowing as a liquid 
with them ; raifed by the labours of man to 
the furface of the earth, and ferving to form 
the edifices he erefts on it, or burned in kilns 
to that lime, which is neceffary to cemftnt them ; 
in a word, introduced into numerous manufac- 
tories for various ufes: the carbonate of lime is 

at 
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at one? interefting to the geologift, the mine- 
ralogift, the chemift, the philofopher, the natu- 
ralift, the manufacturer,* the artift, and the me- 
chanic. Accordingly it has been the obje6l of 
repeated labours and refearch, fince the bril- 
liant period when Black began to render it acr 
curately known, and, in fome degree, to remove 
it from the clafs of ftones, or earths into that 
of falts. The fucceflive experiments of Berg- 
mann, Prieftley, Rouelle, Lavoifier, and feveral 
others, have developed all its chemical pro- 
perties ; while the mineralogical ftudies of Hill, 
Rom^ de Lille, Kirwan, and Citizen Haiiy have 
fcrutinized its different native varieties, its 
forms fo numerous and diverfified, and the laws 
that have prefided over the ftruifture of thefe 
feveral forms. - 

2. As the carbonate of lime has been an ob- 

jefl; of very extenfive refearch at once to the 

mineialogift, and to the chemift, it would be 

found denominated by a multitude of fyno- 

nymes, if we reckon among its names thofc 

given to the various foffils it exhibits. Thus it 

is the calcareous matter in general, calcareous 

earthy chalky lime-JionCy free-ftone^ tufa^ cron^ 

falun^ pure marble^ calcareous fpar^ incrujia^' 

tionSy guhrSj JialaBites, alabajiers^ Spanijh 

white, according to the forms it affeflts, the 

appearances it exhibits, the places it occupies, 

the refemblances it difplays, or the ufes for 

which it is defigned. The chcmifts, on their 

part, in proportion as they have become better 

& acquainted 
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acquainted with it, have fucceffively defignated 
it by the appellations of mild lime, effervefcent 
H?ne, aerated limey mephite of lime^ calcareous 
chalky and, finally, of carbonate of lime, oi^ 
calcareous carbonate, the laft name given in 
the methodical nomenclature, and generally 
adopted In all the languages, and all the works 
of modern chemiftry. 

B. J^hji/tcal Properties ; Natural Hi/lory. 

'3. The carbonate of lime is deftitute of fla- 
vour, which occafioned it long to be confidered 
in its folid ftate as a ftone. It cryflallizes in 
tranfparent, rhombs, and undergoes very nume- 
rous varieties of figure. It then exhibits a 
double refraftion. It weighs 2,700. ^ 

4. As it is very abundant and various in 
nature, lithologifts have formed of it one entire 
clafs of earths or ftones, under the name of 
calcareous. They have divided them into an 
order, genera, fpecies, and varieties, of which 
they have defcribed very numerous feries ; and 
they might be ftill farther enlarged, without 
hope of ever enumerating, or bringing together 
all that occur in nature. This natural hiftory 
Gif calcareous matter, one of the foundations of 
our globe, and one of the moft abundant of the 
materials that compofe it, may be reduced, how- 
ever, to a few general and fimple outlines. 

5. We may form of it fix principal genera, 
having rcfped to the principal differences, which 

this 



this fait a£Pe€is in its natural ftate; The firft 

comprifes the primitive carbonate of lime ; that 

iihich is found in the primitive mountains 

ortliofe primarily formed, though we are un^r 

ble there to deleft its ancient origin. It i$ 

ia horizontal or vertical firata, filling the clefts 

of granite or of fchiftus ; it is often fufficiently 

pure, 'fomet lines mixed with filex or alu- 

miue. 

To the fecond genus belong the tefiaceous^ 
madreporous, and lythophytic depofitions, 
which are lb abundant in the more recent 
mountains, form the foil of fo many plains, and 
extend frona thofe foffil Ihells, the fpecies of 
which are eafily diftinguiihed, to the earths -re* 
fulting frorn their pulverization, which exhibit 
only a few fragments ftill capable of being afr 
certained to have belonged to marine animals, 
of which they are the accumulated fpoils, and, 
in fome meafure, the . fepulchral monuments. 
In this genus are tp be claffed all the madrepore 
and foffil ihells which natufalifts deiignate by 
the addition of the word lithe to their original 
name; the faluns, crons, fhelly earths, luma^ 
chelloes, &c. 

The third genus will include the calcareoui 
earths and ftones properly fo called ; that is to 
iay, pulverized carbonate of Urae, almoll en- 
tirely deftitute of perceptible organic forjns, 
and conftituting the chalks, ftone-marrow, tufa, 
and coarfe and fiue-grained calcareous ftones* 

In 
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In the ifbutth genus will be arranged the mar- 
bles, of greater hardnefs and finer texture than 
the calcareous ftones, and the varieties of which 
are immenfe with regard to the different matters 
mingled with them, and the differences of the 
tints, fpots, and colours, which thefe matters 
occafion. 

To the fifth genus will be referred the calca- 
reous concretions, comprifing the incruflations, 
ofteocollae, pretended petrifaftions, ftalaftites, 
and alabafters. 

In fine, to the fixth and lafl genus will ap- 
pertain the calcareous fpar of naturalifls, or 
the pure native cryflallized carbonate of lime, 

6. The laft-mentioned lithologic genus is the 
torue fait, the properties of which fliould be ex- 
amined with the greatefl care. It is that in 
which chemifts may confider the carbonate of 
lime as very pure, and which they ought to 
fele6i; for their experiments. No earthy fait 
appears fo abundant throughout the globe; 
none exhibits fa many varieties : befide thofc 
of colour, purity, tranfparency, femi-tranfpa- 
rency, or opacity, various mixtures, the mode 
in which it exifls in the earth, or its fituation ; 
Hill has defcribed a number of modified forms 
of it ; and, in faft, the algebraic inveftigations 
of the able cryftallographer Haiiy have given 
him as their refult a number of more than eight 
millions of figures. Every day new cryftals of 
it are difcovered ; already we know forty-two 
Varieties of it with regard to form ; and though 

it 



it IS probable, that the circumftances neceflkry 
to produce the immenfe varieties, which the 
calculation of decremwts Ihows to be. poffible, 
will not occur in nature^ there can, be no doubt 
that many yet remain to be diicovered. 

7. Impoflible, and even ufelefs, as it would 
be in a fyftematic work on chemiftry, to give a 
detailed account of the varieties already found 
in the forms of the native cryftallized carbon- 
ate of lime, I ihall confine myfelf here to a de- 
scription of its primitive form, and of twelve 
ef its principal varieties ; felefting, after Citi- 
zen Haiiy himfelf, the moft remarkable, or 
thofe- which it is of the moft importance to dif* 
tingui/h. 

Prirnitive form: an obtufe rhomboid, the 
plane angles of which are about 101-|- de- 
grees, 78^ degrees; integral mole-cule the 
feme. 



Varieties. 

A. Primitwe calcareous Carbonate. This 
' cryftal has a double refraftion : it depends on the 
circmnflance^ that the images of obje6ts appear 
double when they are feen through two parallel 
bices^ of this rhomboidal &lt^ and through two 
faces inclined to each other in other traufparent 
nufiberals having this property. 

It has been difcovered, that all double re- 
&a£&ig cryftals have onQ dire^ioQ in which 

» ^ objects 
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6hje&,s appear fingle. In general this eife^ 
takes place when one of the faces, through 
which the ohjeft is viewed, is perpendicular or 
parallel to the axis, according to the difference 
of the fpecies. 

B. Equia.vnl calcareous Carbonate^ vulgarly 
lenticular : a very obtufe rhomboid, the axis 
of which is equal to that of the nucleus. 
- C. Inverfe calcareous Carbonate ; the muri- 
atic of De Lifle : an acute rhomboid, in which 
the plane angles are equal to the refpedive in- 
clinations of the. faces of the nucleus, and re- 
ciprocally. From this inverfion the name of 
the variety is taken. 

D. Contrajiing calcareous Carbonate : a very 
acute rhomboid, in which the plane angles arc 
equal to the refpe6Uve inclinations of the faces 
of the very obtufe or equiaxal rhomboid, and 
reciprocally ; which forms a fort of contraft. 

E. Metajiatic calcareous Carbonate^ vulgarly 
Jiog's tooth : a dodecahedron with fcalene tri- 
angles, in which the great anglerof each triangle 
is equal to the obtufe angle of the nucleus ; and 
the lead inclination of the faces equal to the 
greateft of the faces of the nucleus, whence 
results a fort of metajidjis, or tranflation of the 
angles of the nucleus on the fecondary cry ftal. 

F. Cuboid calcareous Carbonate • a rhom- 
boid flightly acute, differing little from a cube ; 
difcovered by Citizen Dodun, near Caflelnau- 
3ari. 

G.^ Prifmatic 
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G. Prifntatic calcareous Carbonate : a regu-» 
lar hexahedral prifm. 

H. Amphipentagonal calcareous Carbonate : 
when its prifm is very fhort is called nail-headed: 
a prifm with fix pentagonal fides, terminated 
at each end by three pentagons different from 
the former. 

L Alternate calcareous Carbonate : a prifm 
with fix elongated hexagonal fides, terminated 
at each end by fix quadrilateral faces uniting in 
a pyramid. The acute angles of the lateral hex- 
agons point alternately upward and downward. 
Sometimes the fides are reduced to the quadri- 
lateral figure. 

K "^Emergent calcareous Carbonate : the 
inetafl:atic, with each of its fummits intercepted 
by*^ three rhombs parallel to the primitive faces, 
fo that the nucleus feems to emerge from the 
fecondary cryftal* 

L. Analogical calcareous Carbonate : the al- 
ternate, with each of its fummits intercepted 
by three trapezoids belonging to the equiaxal. 
The name analogical is taken from the different 
analogies which this variety exhibits, compared 
with others of the fame fpecies, or of a differ- 
ent fpecies. 

M. AJforted calcareous Carbonate : the al« 
ternate, with each of its fummits intercepted 
by three rhombs parallel to thofe of the nucleus. 
The name AJforted is taken frqm this circum- 
flahcc, that the laws of decrement are percepti- 
ble from the fimplc pofition of the facets re- 

fulting 
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fulting from them with refped to the extreme 
rhombs which belong to the nucleus. 



C. Preparation. 

I 

8. It is obvious that a fait which Nature offers 
fo frequently and fo abundantly in almoft all 
places or points of the globe, and which can fo 
eafily be procured in a ftate of purity, requires 
neither preparation nor purification. It may 
be prepared artificially, however, by combining 
the carbonic acid with lime. In the hiftory of 
the latter it has been feen'that this acid, in 
a gafeous ftate, is rapidly abforbed by the folu- 
tiou of lime, and that it forms therein a preci- 
pitate of calcareous carbonate : to thefc parti cu-* 
lars it is to be added, that, to compofe calcare-* 
ous carbonate, which fhall be at the fame time 
very pure, it is neceffary to employ a juft and 
well-proportioned dofe of the carbonic acid: 
if too little be ufed, the firft precipitate of cal* 
careous carbonate formed, re-difTolves in the 
lime-water, and feems to form a carbonate with 
excefs of lime : if too much be employed, the 
calcareous carbonate at firfl: precipitated re-dif- 
folves, and difappears in the excefs of carbonic 
acid : it is true, in this cafe, it may be made to 
re-appear by adding frefti lime-water, or by dif^ 
engaging the excefs of acid by means of fire. 



D. A3%on 
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D. ASiou of Caloric. 

9. The carbonate of lime, expofed to a fiid- 
den heat, decrepitates, lofes its water of cryf* 
ionization, becomes white, dpaque, and much 
lefs friable than fulphate of lime treated in the 
fame manner. If it be heated more, the car- 
bonic acid is expelled, flying off in the ftate of 
gas. By mating this experiment in a clofe 
veflel, and particularly in a caft-iron retort, or 
a gun-barrel, to which is fitted a tube pafling 
under jars filled with water, we may colle6t the 
carbonic acid gas, making nearly 0,32 of 'the 
weight of the fait At the fame time a little 
hidrogen gas is frequently obtained, in confe* 
quence of the reciprocal aftion between the 
water and the fides of the iron veflel. . If the 
operation be perfonned in porcelain tubes or 
retorts, no hidrogej^ gas will be produced. 
Retorts of ftone or earthen ware l,et part of the 
carbonic aciid gfts.efcape through them, and 
deceive us refpe6ling the refults, as Rochefou- 
cauld and Priefl:ley found upon trial. What 
remains in the * apparatus employed is pure 
quickrlimc 

10. In the art of the lime-burner, lin\e-ftonei 
or capbo^te of lime in flx>py nmfles, marl?le> 
calcareous fpar> Qyfl:er-ftiells, &c. are made to 
uniiergo a fiii^ili^ change. This art confifis in- 
tifely in the decompofition of the fa}t by leeens ; 
of fire; A kiJuL is conft rutted with pieces of 
Vol; IV. D the 
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the lime-ftone itfelf ; between them are left in- 
tervals or vacuitie&j to permit the flame to pafs^ 
through and ftrike upon them on all fides ; a fire 
is' made with wood or coal to heat theni; the 
water, and gaCeous and carbonic aqid are difli- 
pated in the atmpfphere j the operation is con* 
tinued till the whole of the fait is intirely de- 
compofed, deprived of water and acid, and re- 
duced to its pure bafe j and thus quick-lime is- 
obtained. . 



E. ABionofAir^ 

11^ The carbonate of lime i& not altered by 
the eonta6i of air ; it neither lofes^ nor abiorb^ 
moiftwer 



F. A&ion of Wattr\r 

12. Water does not diffolv^e the carbonate 
of lime, in whatever quantity this fluid be em- 
ployed, or to- whatever temperature it be raifed. 

G. t)ecompojition i Proportion. 

13. The carbonate of lime experiences na 
alteration from feveral eombuftible bodies :: 
charcoal does not 4>romote the evolution of its^ * 
acid, as it does with refpeft to the* carboiiates of 
barites and ftrontian ; or, at leaft, this property 
hai& not been afcertained. 

- "-■ I4» Pliofphoru* 
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14. Phofphotus decompofes it with the aflift- ' 
atice of a temperature above that of boiling 
water; phofphoric acid being fofitied, which 
unites with the lim6, and oxide of carbon is 
difengaged, which fuddenly blackens the mix- 
ture. This feiharkable decompofition i^ owing 
to a difpofmg and double eleftive attraftion, 
which has beeti explained at full in the firft fee* 
tion of this article. The reader will recollc6V, 
that carbon does not decompofe the phofphate 
of \itn&. 

15. Wheii calcateoiis carbonate is heated 
ftrdngly with fulphur, fulphuret of lime is form- 
ed, and gafeous carbonic acid is evolved at the 
moment when the fulphuret is formed^ and melts. 
In this cafe the carbonic acid gas carties off with 
it a little fulphur in the ftate of vapour, which 
gives it a fetid fmell. 

^ 16. This fait does not attack metallic oxides, 
atid no combination will take place between 
thefe fubftance.^. 

17. All the acids decompofe calcateotis car- 
bonate, and difengage from it the carbonic acid 
with efFervefcence, in proportion to the caloric 
feparatcd frotti the lime and from the acid^ at 
the fame time ; fo that here we find a double 
attra&ion takes place, tiamely, that of the acid 
for the lime, and that of caloric for the car- 
bonic acid, Accordingly this effervefcence is 
accompanied with cold, or with no iiicreafe of 
temperature ; while, if the faftie acids be com- 

D 3 bined 
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"bined with limej mucli heat ia prodirced, Of a^ 
GonfidemWe por4;ion o( caloric fet at lifierty- 

18; The carbonic ^cid eafily d^ifolyes car- 
bonate of lim.e, and it is. ii* this maimiep it 
IS diflblved' in all waters tlxiat contain it natu- 
mlly^ When this acid is^ difengag^d from %h^ 
water by the con^acl of air, and naoje e%ecially 
fey the a^ion of caloricy^ the carbonate of lima 
fubfides in tlxe foi;^n3- of powden Thi3 is what 
takes place m the waters that form incrufta- 
tions on bodies wetted by them in the channels 
through which they pais, as thofe of Arcueit 
near Paris, of Saint AWyTe at Clermont-Fer- 
rand,- of the baths of San Filippo in Italy, and 
a number of otl^rs. If we add lime-water to- 
this folution of calcareous carfconate by car- 
bonic acidy thi« fait will be pi^cipitat^d fron* 
the water. Tlie fame phenprnenon occurs on^ 
putting into the folution pot-afl>) foda, or am- 
monia, which feizes the carbonic acid^ and 
eonfcquently obliges the carbonate of lime to 
quit the M^ater^ by reftoring its infolubility. 

19* Barites and ftix)ntian decompofe calca- 
reous, carbonate, and deprive it of its acid.. 
The alkalis do not effe.ft a fimilar decompo- 
fition. Sile-% and alunxine ai'e equally incapable 
of ading upon this fait With a ftrong fire- 
they enter into fufion with its bafe, from which 
the carbonic acid flies off. Lime itfelf appears* 
to have a fort of attraftion for this lalt, fnice it 
effefts its folution in wateiv as has been faid 
above. 

20. , Carbonate- 



120. Carbonate of lime has no fenfible adion 
on moft of the falts ; thofe alone, of which am- 
monia is die bafe, asre rfecompofcd by it, Avith 
tlie afliftance of a high temperature. The acid 
of thefe ammoniacal falts, in this cafe, attacks 
the Rme, while the carbbnic acid unites with 
the ammonia* The carbonate of ammonia 
fublimes in proportion as it is fanned, and in 
its flow fublimation affumes an irregular figure. 
It is thus tiiat carbonate of ammonia is prepared 
from ammoniacal muriate and calcareous cai'- 
bona/be, as will be feen hereaftei-. 

21. According to Bei-gmann, 100 parts of 
very pure calcareous carbonate are formed of 

Lime 55 * 

Carl)6nic acid 54 

Wliter 1 1 



2S. The ufes of carbonate bf lime are very 
multifarious. Its hard maffes, of a fine grain, 
and fufceptiblie oi a polilh, are employed by 
the fciilptor : itjs tnaffcs lefs fine than the pre- 
ceding, are ufed for building, under the name 
freefto.ii^ Its foft, 01' common ftones, are made 
into lime ; *nd there is not one variety of this 
(^It which is not deftined to anfwer fome pur- 
pofe of induftiy or economy. Chemifts employ 
it in a great number of operations. 

Species 
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Species IV, 
(Carbonate of Pol-AJh. 

A- Synonymy I Hiflory. 

1. CARBONATE of potrafh was long ufe4 
in chemiftry and in the arts, without its being 
properly known anid diftinguiflied from the vcr 
getable alkali, as it was called. T|ie charadey ' 
of efFervefcing with ^cids, afcribed to it, evi- 
dently proves this. Afterw^afds Black, Jacquin, 
Chaulnes, Lavoifier, BerthoUet, and Pelletier, 
fucceflively turnpd their attentiqn tp the pror 

^ perties of this fait, and each added fonie addi-! 
tional information to its hiftory. As early as 
1666 Bohnius announced its property of being 
cryftallizable ; and in 1764, Montet, achemift 
of Montpellier, had obtained cryftals of it be« 
fore its nature was known, 

2. Since its charader$ and compofition have 
begun tq be ftudiedj it has been called mild 
vegetable alkalis effervefcentjixed alkali^ aerated 

Jixed alkalis alkaline chalky mephitic tartar^ 
mephite of pot-ajhy fubfequently to tl^e names^ 
of ^.ved fa It ofnitreyfalt of tartar ^ fixed nitre^ 
white fiuxy fixed alkali^ under which it was 
known before the difcovery of the acid whic|^ 
conftitutes it a fait. 

B. Phiffical 
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B* Phtffical Properties. 

3. Carbonate of pot-afli cryftallizes in 
fquare prifms terminated by quadrangular py- 
ramids. It has a mild urinous flavour; it turns 
fyrup of violets green. 

4. It has not yet been found in the foffil 
Jcingdom. It is met with in the juices of vegeta- 
bles ; and it is extraded chiefly from their aflies, 
particularly in great abundance from thofe of 
the tartareous acidule. It is much more rare 
ja animal fubftances. Hence we fee the reafon 
why this fait, when it was fuppofed to be pure 
fixed alkali, had the name of vegetable alkali 
givp itp 

^ C. Preparation; Exf ration. 

5^ When it is extraded from vegetable fub* 
ftances by incineration and lixiviation, it is 
never, pure. Befides its not being faturated with 
carbonic acid, it almoft always contains filex, 
and different falts. It is purified by paifing 
into its foliition carbonic acid gas, which is 
abforbed. 

. 6. This, fait is often prepared fpeedily, and as 
was formerly faid, extemporaneoufly, by deto- 
nating together nitre and tartftr. The carbonic 
acid, which is formed in this rapid combuf^ion, 
unites to the pot-aih that remains, hut it never 

f^tnrates 



c,. 
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faturates it in the procefs, and more is obliged 
to be added afterwards when it .is diffolved. 

7. The procefs of Chaulnes alfo is well adapted 
to afford carbonate of pot-aih. It confifts in 
expofmg a pure folutipn of pot-afh to' the d^- 
bonic acid gas, evolved fr'oni fermenting ^Sii, 
and ftirring the liquor well by mekns of an agi- 
tator. Thus the acid is quickly abforbed ; the 
carbonate of f>ot-afh formed cryftallizes in the 
j^iddle of the liquor; it is dried in the air oil 
blotting paper, ' and muft be kept ih botth» 
clofely flopped. 

8. If we have not a brewer's vat at com- 
marid; wc may pafs carbonic acid gafej ^ dilen- 
gaged from carbonate of lime by means of ful- 

. phuric acid, into a folution of pot-alh; in t^ll, 
narrow bottles. The carbonate of pot-alh cryf- 
tallizes on the furface of the liquor, and round 
the tubes, which we muft take care to choofe of 
a large fize, that they may not beftopped up by 
the fait. It was thus Pelletier obtained ciyftds 
of carbonate of pot-afli in tetrahediial rhotn- 
boidal prifms terminated by dihedral fummits. 

9. Citizen Bertholiet has given another pro- 
cefs for preparing carbonate of pot-afh. This 
confifts in diftilling, 'with a folution of the al- 
kali not^faturated, fotid carbonate of atmtilo- 
nia, from w'hich the p(>t-afh takes tlie carbonic 
aoid; fo that the'carbonate of pot-afh cryftal- 
li^es in the retort, while the ammonia is difen- 
giiged4n the ftate of gas, or of caiifticliquor. 

D. A3ton 
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Dh, ASion of Caloric. 

. JO, The carbonate of pot-aili melts with 
a gentle heat, and afterwards lofes its water of 
ciyftalli?at^pn, ; M^hich is from 0,15 to 0,17. A 
portion of its carbonic acid is alfo difengagedj 
but all, its acid cannot be expelled by this pro-? 
ceis, the laft portion adhering to it very forcir 
bly, fo that the ad;ion of caloric cannot be em* 
ployed to make an accurate analyfis of this 
ialt ' 

E. ASion^of the Air. 

11. Wj5:?n vqry pure and well cryftallized 
carbonate of potrafli is expofed in contaQ; with 
dry ^ir, it ibo^' becomes covered with a light 
whitcdulL which announces it to be. efflorefcent. 
Yet before chejnifts \v^ei:e, ^acquainted with thi$ 
fait in its faturated flate, they imagined it was 
its^ cba^ff^er to attraft the water of the atmo* 
ipherc^ and denojted it by the name of Deli- 
quefcent Alkali- When it grows moiil in the 
air-- it i&.bccaufejt is not faturated with car- 
bpfi^ aeid^ . and contains a portion of unmixed 
or caui^c pqtr^fli^ which is extremely fufcepti-i 
ble of attTafldng the atmoiph^ric moifture. 



. I .-/•■• ■ ' » • 



•f'l 



•F. ABion of Water. 



rlSt CAUrioj^ATi of pot-afh requires nearly 
ur times its wei|^ of water at the tempera- 
ture 
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ture of 0, to diffolve it; and, in its diffolu^ 
tion, cold is produced. When at 75*, or 80* 
of Reaumur's thennometer, it diffolves five- 
fixths of its Weight ; yet the fait does not iri^yf- 
tallize by cooling, but only by a flow and gen- 
tle evaporation. Pelletier bbferved, that, on 
diffolving well-fatiirated carbonatisf of pot-^afh! 
in bailing water, bubbles of Carbonic icid gki 
wiere difenffa^ed : which convinced him, that! 
this fait loft a portion of its acid, as the effe^ 
of this folution by means of heat ' 

G. Decompojition I Proportions of its Principles, 

13. Combustible fubftances have novery 
marked aftion en carbonate of pot-afli. It is 
not known whether carbon has the ptopcrty 
of promoting the difengagement of its acid by 
heat, or not. On healing this fait with ful- 
phur, at a high temperature,- the carbonic acid 
efcapes in the ftate of gas, and a fulphuret is 
formed at the very moment of the efFervefcence 
produced by the difengagement of this acid.' '■ 

14; Some metallic fubftances. heated ^vith 
carbonate of pot-afli, expei'ience an oxidatibH'; 
biit this is owing to the water contained in the 
fait, which isdecompjofed by the difpofingattrac-^ 
tion, which the pot-afh, and even the c^irbonic 
acid, exert on the oxide of the metal. But 
this aftion is feeble, 

15. All the acids hitherto known have thepro:^ 
perty of decpmpoiing the carhonate.af pot-^aft^ 
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of difengaging from it carbonic acid gas m ith 
effervefcence, and of forming with its bafe, or 
the pot-aih, thofe falts which they ordinarily 
conftitute. By this decompofition, and the dif- 
engagement of its volatile acid, the fait lofes 
more thap a thjrd of its weight 

16. Barites, ftrontian, and lime, decompofe car^ 
bonate of pot-afli, taking fropi it tlie acid, and 
leaving the pot-afh difengaged, bccaufe they 
have 3. ftronger attra6lion for the carbonic acid 
than this fixed alkali has. In making the experi-r 
ment in the hmnid way, or mixing thefe fiib- 
ftances in a ftate of folution, pr^jcipitates of 
infoluble carbonates are formed, and the ppt-t 
^fti remains in the fupernatant water. Lime, 
as the leaft eixpenfive and moft common, is em- 
ployed moft frequently in this important opera^ 
tion, by which pure pot^afli is obtained. The 
carbonate of pot-afh is mi^^ied wi^^h Jialf its 
weight of very ftrong quick-lime, on which it 
i3 fpread : water is thrown on to flack the lime ; 
it is then diluted, andabforbs the carbonic acid, 
paiTes to the flate of carbonate of lime, m hich 
is infoluble, and the pot-af|i remains pure 
and cauf^ic in the liquor, This procefs, termed 
caufUfication, is employed in laboratories for 
procuring pure pot-afh. It manifeflly depend^ 
altogether on the attfa6lion that exifls between 
the lime and carbonic acid being more power-? 
ful than that between the fame acid and pot-afh. 
Under the article pot-afh I have already fhown 
how this operaticjn is performed^ and the pro- 
perties 
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petties acquired by the pot-afli thus jmrl* 
fied. 

^17- Silex and alumine do not a6i; in cold on 
the carbonate of pol-afli. If llitey be heated 
ftrongly together, the carbonifc acid flies off m 
gas, and with a brifk effei'vefceiice, at the mo- 
inetit when the pot-afli combines with the earths 
in the ftate - af glafs. - Thiis it fej^earsy that 
thefe vitrefcible earths at a high temperature 
favour the difengageiftt^rit of carbonic acid; 
and that the double attraQ;ion of the alkali for 
the earth, and of catoric for the ttcid, efFeds a 
complete d^ScOom^fiiiott of the caribonate of 
potralh ; which does not take plaCe, as is welt 
know^, from the attraction oiF caloric fiftgly* 
Accordingly, in gl4ls-houfes, whei?e pot-aih 
partly in carbonic acid is ufed, a confider- 
able ebullition is perceived in the pots where 
the glafs is made; and it is alfo obferved^ 
that this effervefeence muft ceafe for the vitri- 
fication to be complete* It is likewife in con- 
fequence of this property, that lithblogifts em- 
ploy carbonate of pot-aih, to diftinguifli with 
the blow-pipe, by means of the effervefeence 
and the well-fiifed and tranf|>arerit vitreous glo- 
bule, filiceous ftones, which aloiie exhibit thefe 
properties. . - 

18. The aftion of carbonate of pot-aih on 
falts is very different from that of fimple pot- 
aih. In the firft place, all the calcareous^ ftron- 
tian, ammoniacal,. magnefiain, arid alummous 
falts, which fimple pot-aih' dbcompofes, and 

from 
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from which it pxecipitetea qt feparates their 
bafes pure, afford, oa tlie addition of the 
carbonate, more copio»& precipitates^ which: 
2^Ye infoluble carbonates* In this cafe double 
eleftive attia6lions occur, but they ^tt fup^r^ 
jUious for the purpofe of the decompofition,. 
fince this would l>e eflfeded by the pot-alh 
adone. They niuft be confidered only as double 
combinations^ the refiilts of which are on the 
one baiid falts, with bafe of pot-afh ; and on 
the other, infoluble carbonates. Thus we ob- 
tain the ammoniacal carbonate, which fub« 
limes, when muriate of ammonia and carbonate 
of pot-afh are treated in the dry way in a 
retort, 

19. But the cafes in which the double elec- 
tive attraclion produced by the carbonate of 
pot-alh is neceflary, to effeO; the decompofition 
of certain felts, are much more important ftill 
than the preceding. Salts, with barites for their 
bafe, particularly belong to this clafs. Pot-alh 
alone d6es notfeparate this bafe, which adheres 
fo ftrongly to acids : but the attraQ;ion of the 
carbonic acid for barites, added to that of pot- 
afli for the acidj, which holds the barites dif- 
folved, effeSs the feparation. Accordingly, on 
pouring a folution of carbonate of pot-afli inta 
a folution of nitrate or muriate of barites, a co- 
pious precipitate of carbonate of barites in the 
form of a white powder enfues, and the fiiper- 
Batant liquor retains nitrate or muriate of pot- 
aih. Thus the artificial carbonate of barites is 
S . prepared^ 
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prepared. The fame phenomenoii takes placcf 
in the dry way I arid this is pafticularly em- 
ployed fot decorapofing the fiilphate of barites, 
which is not folubte, by dty carbonate of pot-* 
a(h. A great quahtity of the latter is requifitd 
in this procefs ; it is alfo neceffary to heat the' 
mixture ftrongly; and even then only a pof- 
tion of the fulphate will be decompofed; and 
we are obliged to repeat the operation feveral 
times following. On lixiviating the produ6l 
heated to the point of fufion, a folution of 
fulphate of pot^alh will be obtained, and car- 
bonate of barites in powdef will remain, fre-^ 
xjuently mixed with iiilphate of barites not de- 
compofed. 

20. According to Bergmann, the carbonate 
of pot-afh contains, in a hundred parts^ 

Pot-alli ^ 4a 

Carbonic acid 20 

Water 32 

According to Pelletier, a hundred paits of 
this fait thoroughly faturated, have the follow-^ 
ing proportions : 

Pot-afh 30 

Carbonic acid 45 

Water 17 

The latter cheniift appears to have fata-- 
rated the pot-afh more completely with car-' 
bonic acid. 



H. U/cs. 
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21. The ufes of carbonate of pot-afh in clie- 
tniftfy are very numerous* In medicine this 
fait is confiderecl as attenuant, and even iithon- 
triptic.; but very improperly and erroneoufly- 
When we wiili to adminifter it, we fliould pre- 
fcribe .it only iii the ftate of very regular cryf- 
tals* In the arts it is never employed very 
pure : it is commonly a mixture of pot-afli, 
and carbonate of pot-aili, that is ufed in glafs- 
houfes and by dyers. This faline fubftancc 
being pretty fcarce in fome countries, and eon- 
fequently more or lefe valuable, it may be huf- 
banded much more than is commonly pra£tifed^ 
by extra^ling it by evaporation and incinera- 
tion from lixivia kept after being ufed. In 
this point a great improvement may b^ made 
in manufaftories, where this fubftance is incou- 
liderately wafted. 



Sf£ci£s V- 
Carbonate of Soda. 

A. Synonymy; Hijtory. 

1. NATURALISTS had long known tlic 

carbonate of foda, and it had bceja long in ufe,. 

tcfore it was accurately diftinguiflied from foda 

itfelf; for, without appreciating it with preci- 

4 fion, 
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fioti, they had at leaft diftinguiflied the vety 
different ftate of this f^lt, after having extrafted 
it from crude foda by lixiviating this with 
water, chiefly hy its cryftalline form, and by 
its efflorefcence. Thid diftinftion particularl3r 
led to the difference obferved between the fait 
of foda and the alkali of pot-afh, &c. At the 
period when Black difcovered the ftate of al- 
kalis rendered mild by J^.re^/ fl5/>, or carbofidd 
acidj this difference was inftaiitaneoufly feen. 

2. From that period to the eftablifhmeht of 
the methodical nomenclature, the names of 
this fubftance, then placed in the clafs at leaft 
of compound, - if not of neutral falts, have' 
changed like thofe of the other carbonates. It 
has been called aeratedy mar inSy or mineral al-^ 
kali, chalk of foda, mepkite of foda^ natrony 
fait of foda. 

B. Phif/tcal Properties. 

$. Carbonate of foda is found abundantly 
in nature. It efilorefces on the furface of the 
ground in Egypt, where "^it has been known 
from time immemorial under the name of ni^ 
trum, natron, ov natrum ; and hence it has 
been propofed to retain the laft-mentioned name, 
even fince our more accurate knowledge of the 
natuie of this fait, which bbre it fronnu the nM)fl 
tenaote antiquity. IntheDelta^ where it i$ fa 
abundant^ it appears to originate from the de^- 

compofrtioft 
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coropofition of fait or muriate of foda, difFufed 
through layers of vegetable and animal mud, 
and no doubt promoted by the pot-afh which 
the fpontaneous decompofition of the vegeta- 
bles furnifhes. 

4. Carbonate of foda is obferved efBorefcent 
in fomedry cellars, or places built underground. 
It is extracted from the aihes of fome marine 
plants, particularly from that whence it has re- 
ceived its name. Thefe plants are burned ; 
their afhes are calcined in a ftrong fire, till they 
begin to vitrify; and what is prepared in this 
way in the great under the name of foda, is a 
mixture of different falts, earths, fand, char* 
coal unburned, and oxide of iron in different 
ftates, with more or lefs alkali of foda fatura- 
ted with carbonic acid. This preparation mufl 
neceffarily vary according to the plants em- 
ployed, the manner in which they are burned, 
the foil where the incineration is made : it con- 
tains more or lefs carbonate of foda ; and as 
this fpecies of alkali demands lefs carbonic acid 
to faturate it to the degree of a true carbonate 
than pot-afli requires, the fait is obtained pure 
and cryftallized directly from crude foda by 
fimple Uxiviation. On this account the carbon* 
ate of foda was in fa6l known long before the 
carbonate of pot-afli, and called fait of foda. 

5. It has not yet been explained how marine 
plants, and particularly the falfola of foda of 
linnd, afford foda. From the analyfis of Citi- 
^u Vaiiq^elin, a portion of alkaline (alt ap- 
^ Vol. ly* E peart 
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peafs ta be contained iii them ali^eady formed ; 
but it may be prefumed, that anothel* portioit 
is feparated from the marine fait with vhich the 
juices- of thefe plants are impregnated, by mean» 
of the pot-afti which the combuftion developSr, 
It is to be obfetved, that the algae ^and fuci 
burned in fome countries, particularly at Cher-? 
bourg, afford much lefs foda than the falfolas^^ 
or kalis, as they are alfo called. 

6. Carbonate of foda exifts likewife diffolved 
in fome mineral waters. Thofe of Vichy, and' 
many others, particularly in the neighbour- 
hood of Clermont-Fefrand, contain a quantity 
fufficiently great, not only to impart to them 
very efficacious medicinal properties, but even 
to enable this ufeful faline fubftance to be ex- 
tra6led from them, with advantage for the pur- 
pofe of commerce^ 

7. The carbonate of foda is found alfo in the 
miimal fluids, and even in the bones, much more 
frequently than the carbonate of pot-aflr, which 
is met with only in certain particular cafes, or 
in fome particular fluids/ 

8. The carbonate of foda cryfiallizes in irre- 
gular or rhomboidal oSahedra, formed by two 
quadrangular pyramids truncated vei'y near to 
their bafes, which exhibit folid decahedra, hav- 
ing twdr acute and two obtufe folid angles. Fre- 
quently it yields only rhomboidal laminae ap- 
plied on one another obliquelyr Its favour is 
urinous, and a little acrid, without being cauf- 
tic, and it turns green fii€h blue vegetable co- 
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lours as are fufceptible of this change : thefe 
two properties Ihow that foda, though faturated 
with as much carbonic acid as will combine 
with it, has not its alkaline qualities completely 
mafked. 



C. Preparation; Purification. 

g: The natural ftate of faturation of foda by 
the carbonic acid, and that of carbonate of foda 
which exifts in the foda of the fliops, allow 
it to be extrafted tolerably pure from this fub* 
ftance, as has been already faid. For this it is 
fufficient to lixiviate with a fourth, or, at moft^ 
a third, of pure cold water, foda well ehofen^ 
and <vhich has been left for fome time to efflor- 
efce in dry air, in order to feparate the carbon-* 
ate from the fubftances mixed with it ; to filter 
this liquor, to evaporate it, till it forms a flight 
pellicle compofed of little cubes, which are 
muriate of foda j to fkim off this fait with a 
ladle, or feparate it by means of a hair fieve 
plunged, in the liquor, and taken out from timei 
' to time ; to continue the a6lion of the fire till no 
more marine fait is formed ; arid then to let the 
liquor cooL The carbonate of foda cryftallizes 
on its cooling, and thus even affords very regu- 
lar cryftals* 

10. The facility with which very pufe car- 
bonate of foda may be procured, renders it 
Unnecefiary ever to prepare it by art: and it 
would be altogether fuperfluous to take cauftic 

£ S foda 
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foda fof this purpofe, and faturate it with car- 
bonic acid, fince cauftic foda is procured only 
from the carbonate of this bafe €xtm6led im 
mediately frani foda. 

D. A^ion of Caloric, 
\ 

11. The carbonate of foda is affefted dif- 
ferently from that of pot-afli when expofed 
to the adion of fire. It melts very quickly 
by means of its water of cryftallization, which 
is in great abundance, after which it dries; 
but it is not long before it undergoes the 
real igneous fufion, if the heat be continu- 
ed. Though it may be deprived .of the greater 
part of its carbonic acid by a ftrong heat, it 
is with very great difficulty the laft portions 
of it are expelled. On comparing its fufibility 
with that of carbonate of pot- aft, it is obferved 
to be a little more eafy, and a little more dif- 
tinft ; on which account the former is frequent- 
ly preferred to the latter in glafs-houfes. 

E^ A^ion of the Air, 

12. There is a very ftriking difference be- 
tween the two alkaline carbonates in the manner 
in which they are a6led upon by the air. It 
has been feen that t\\b carbonate of pot-aih is 
fcarcely altered by it, barely experiencing a 
(light efflorelcence vhen it is in fmall, badly- 
formed cryftals. The carbonate of foda, on 

the 
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the contrary, >\Hhcn bed cryftallized, and in the 
largeft cryftals,; very (peedily lofes its water of 
cryftallization iu the air, rapidly efflorefces, 
and falls to powder, even to tlie laft cryftal- 
line particle. This fait is iruleed one of the 
moft efflorefcent known ; and this property de- 
pends on the great quantity of its water of 
cryftallization, the greater part of which the 
air takes from it with fmgular energy. Its 
former regulai* figure, tranfparency, and foli- 
dity, will be re-produced by reftoring the water 
of Avhich it was deprived by the air. 



F. ABiou of Water. 

13. The carbonate of fod a is more foluble in 
water than the carbonate of pot-afli, lince it 
requires only two parts at the temperature of 
10°, while the latter requires four. Boiling 
water diffolves a little more than its own Aveight, 
fo that it cryftallizes on cooling, though a much 
more regular cryftallization is obtained by flow 
or fpontaneous evaporation. 

G. Decompojition ; Proportions. 

14. This fait greatly refembles carbonate of 
pot-afh in the laws and phenomena both of its 
own decompofition, and of that which it pro- 
duces on other faline fubftances. Carbon has 
no aftion upon it with which we are acquainted. 
With fulphur it unites at a high tempei'ature, 

lofmg 
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lofing its carbonic acid, which is difengage4 
with a brifk efter\T5fcence at the moment when 
the fulphur is formed. It does not afcl percept 
tibly on metallic fubllances, except fuch as are 
jeafily decompofed by water. 

15. This, and the carbonate of lime, arc 
more decompofableby phofphorus than any other 
fait of the genus. At the inftant when . this 
combuftible fubftance, becoming volatile, tra-» 
verfes the carbonate of foda, previoufly heated, 
^s is done in the tube which I defcribed in the 
hiftory of the carbonic acid, all the white maft 
of fait is found to be blackened. On breaking 
t:he tube when cold, into which the carbonato 
of foda was put in powder, a black agglutin7 • 
ated mafs is found, nearly of one fmgie piecc^ 
and as folid as foft friable coal ; which, being ^ 
lixiviated with hot water, leaves a refiduum of 
charcoal in very fine powder, and almoft pure, 
while the phofphate of foda is diffolved by the 
water. The facility of this decompoiitioti has 
induced modern chemifts to choofe this, faline 
fubftance for fLowing the aftion of heated 
phofphorus on carbonates. 

16. All the acids, even the boracic acid af- 
fifted by heat, decompofe the carbonate of foda, 
difengaging the carbonic acid with efferve* 
fcence, while they feize on the foda : th? caloric 
thus feparated diflblves the carbonic acid into 
gas, and the decompofition is accompanied with 
a decreafe of temperature proportionate to thi« 
abforption of caloric j which proves that the 

weaknefs 
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weakn^fs of this acid is owing to its extreme 
£»lubility in caloric, and to the fingular ten- 
ideucy it has to affumc the gafeous form. 
■ 17. Barites, ftrontian, lime, and pot-alh, take 
the carbonic acid from foda, and leave this al- 
kali rq)arated and uncombiaeii. The folution 
of thefe three bafes, more attraftable than foda 
hy the carbonic acid, form in the folution of 
carbonate of foda a precipitate of infoluble car- 
bonate^ To obtain pure foda from this fait 
limfi is ufed, and exactly the fame procefs is 
fipjpjoyed as with the carbonate of pot-afli, 
'. 1 8. Silent and alumrne, which do not aft cold 
»nd in thp buniid way on the carbonate of foda, 
combine with its bafe, ^nd convert it into thq 
vitreous ftate . by the affiftance of heat. On 
this pccafion, as in the fimilar treatment of th^ 
(latbonate of pot-afli, the carbonic acid flies off 
i?^ gas, apd with 9- bj'iflc effervefcence, at the 
jnoment when the earth melts with the foda; 
ftnd th? caufe of this phenomenon is the double 
affijiity of the file^c or.alumine for the foda and 
of caloric for the carbonic acid. In fa6l the 
laft has a tendency to iaflunie the form of gas 
through the means of the caloric, while thp 
foda itfelf teuds to remain in a folid, fixed, and 
vitreous ftate, uniting with the one or the other 
of the earths we have mentioned, 

19. With the falts carbo^iate of foda comr 
ports itfelf in the fame manner as the carbonatfj 
of pot-afli, Salts, with bafe of lime, ammo- 
p}a, or magnefia, are inftantly dccopipofed and 

|>recipitate4 
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precipitated in earthy carbonates, while the 
very foluble falts 43f -fodarenuiin in the fuper*' 
natant liquor. But here b. fuperjluous ^Onhlt 
elective attra6i;ion takes place, fince the decom- 
pofition would be eiFe^d by foda alone, which 
has a greater affinity for the acids than the 
earths or bafes mentioned, • 

20. On the contrary, a true, or necefary 
double eleftive attraQ;iou is difplayed, when the 
baritic falts are treated with parbonate of foda. 
There is a con^f>lete dqcdmpofition at the inftaxrt 
we pour a folution of carbonate of foda into fo-^ 
lutions of fuch of thefe falts as are folubl6, the 
nitrate arid muriate of barites for inftance; ot' 
when we heat in ctucibles the infolublfi baritid 
falts, the fulphate, phofphate, or fluate of ba*- 
irites, with three or four times theit weight 6f 
carbonate of foda. To give the explanation 
tod circumftances ' of ' thefe phen^metia, would 
only be to repeat what was faid in the preceding 
fpecies, except One effential remark which mull 
not be omitted, that the affinity of the car- 
bonic acid ads an important part in this expe- 
riment, fince that of foda for the acids, united 
to the barites, is weaker than that of pot-afh. 

^1, According to the analyfis of Bergmaiinj 
which I found to be accurate by my own expe- 
riments, the refults of which gave me no dif- 
ference from thofe of the celebrated Swedifli 
chemift worth notice, a hundred parts of car- 
bonate of foda Contain, of 

Soda 
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Soda 20 

Carbonic *cid 16 

Water 64 

It is to be obferved, that this carbonate con- 
tains more carbonic acid than pot-aih, which 
depends on its weaker attraflioii; for it is a 
general rule in chemiftry, particularly with re- 
gard to the falts, that the more weak the com- 
ponent principles are, the more they require re- 
ciprocally for their faturation ; the more of the 
bde if we confider the acids, the more of the 
acid if we confider the bafes. The truth of 
this principle may eafily be verified by com- 
paring together the attraftions and proportions 
of ithe principles that coriflitute the falts hither- 
to examined. . . 

. • « • . * . 

U.Vfa. 

22. Carbonate of fodais one of the moft 
nfefuVof the falts to chemifls. It may be pre- 
fcribsed in medicine as the carbonate of pot-afh, 
Intheartslikewife it is aniong the fubflances 
jnoft frequeijitly employed, It is ufed particu- 
larly in glafs-houfes, where it is preferred to the 
carbonate of pot-afh as a better folvent ; and in 
foap manufaftories, where it is decompofed by 
lime, and forms hard foaps. It enters into the 
preparation of dyes and lixivia, and of many 
pharmaceutical compofitions or mixtures. Mi-^ 
neralogifls employ it with the blow-pipe as a 
folvent, and it conftitutes an effential ingre*- 
dient. ill their examinations^ of foflUs. 

2 Species 
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Species VI, 
'■" Cktrbonafe of Magntjtef, 

f A. Synonymy ; Hi/lory* 

1. THE carbonate of magnpfia, called fuci 
ceffively mild magtie/ia, efervefcent magnejta^ 
aerated magnejia, mephite of magnejia^ Qhalk oj 
magnejia^ could not be faid to have bgen known 
before the period whep Black diftinguiflied the 
alkaline fubftances, united vitb fixed air,, fronj 
thofe which are deprived of it. It is even 
one of the fubftances in which that l^afne4 
philofopher, who made this acid the obje6l of 
his refearches^ firft noticed its prefence. Berg^ 
mann afterwards examined it with care : and, 
Iaftly/^1 added feveral notions refpeding the 
properties of this earthy Iklt, which had efcapecl 
the chemifls that preceded me in this careen 
There is no faline fubfta:nce more' ucciiratelv 
determined and ftudied wit|i regard to itis Cha-? 
rafter than this. 



p. Phyficdl Prdperties; Natural Hifiory^ :\u.. 

2. The carbonate of magnefia is frequently 
in the form of a white powder, light, taftelefs, 
and wfiidL of acrimony, and fpmetimes agglutir 
tinated into a fort pf cakes fomewj^at jrefemr 

blin« 
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bling ftarch. This fait, however, is capable of 
afluming a regular cryftalline form. I was the 
firft who obtained and defcribed its cryftals, 
which are fmall prifms with eight regular rhbm- 
boidal fides, truncated obliquely at their ex- 
tremities, or rather without pyramids: the 
plane cuts the axis of the prifms obliquely. In 
this form it is well faturated with carbonic acid, 
while, in powder, it does not contain the quan- 
tity neceffary to prevent its abforbing more ; 
fo that, confequently, in the latter form, it does 
not poffef^ the complete properties of the fait. 
The cryftallized carbonate of magnefia is of 
a tolerable confidence. 

3. It has not vet been found in nature, or 
met with in foflfils, though it is probable that it 
does exifi: in them, and form fome tranfparent 
cryftalline fubftance, hitherto, perhaps, cour 
founded with fome variety of what is called 
calcareous fpar. The fad that feveral varieties of 
carbonate of lime in the form of chalk, depofi*^ 
tions, incruftations, marble, &g. are fometimes 
mixed with a certain quantity of pulverulenj 
carbonate of magnefia, which is demonftrstte^ 
by chemical analyfis, affords particular grounds 
for this fufpicion. 

C. Preparation, 

4. For want of native carbonate of masnfie- 
fia, ^hich is not yet known, this fait is pre- 
pared artificially by mixing a folution of ful- 

4 phate 
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pliate of magnefia with afolution of carbonate 
of pot-afh, which does not immediately afford 
a precipitate, but which yields at the expiration 
of a few hours, and in proportion as the liquor 
lofes the carbonic acid, which held it in folu- 
tion, carbonate of magnefia in brilliant and 
very regujar cry ftals, or prifms of fix equal fides. 

5. it may be equally obtained by diffolving'. 
pure magnefia in water impregnated with car- 
bonic acid, and expofing this folution to the 
air : in proportion as the acid evaporates, the 
fait is depofited in tranfparent prifms, as in the 
preceding infl:ance. Thefe cryftals are feveral 
millimetres in length, and very eafily recog- 
nized by the naked eye. 

6. It is not faturated carbonate of niagnefia, 
but merely magnefia united in part with car- 
bonic acid, that is precipitated under the ordi- 
nary circumftances in laboratories, particularly 
for pharmaceutic ufe. The following procefs 
fucceeds befl; for obtaining carbonate of mag- 
nefia in the non- faturated and pulverulent fl:ate. 
One part of the pot-afh of the fliops is diffolved 
in two parts of water. This is expofed to the 
atmofphere for fome months, that it may be- 
come faturated witfi carbonic acid, and purify 
itfelf by the depofition of the filex it contains. 
On the other hand an equal weight of fulphate 
of magnefia is diflblved in four or five times iu 
weight of water, and fifteen parts of water are ' 
added to this folution after it has been filtered. 
This liquor is let over the fire, and when it 

boil», . 
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boils, the folution of pot-afli is poured into it; 
the precipitate of carbonate of niagnefia fub- 
fides ; the carbonic acid, which would have 
diffolved it if cold, is difengaged with effer- 
vefcence as it feizes the free caloric ; the mix- 
ture is well ftirred and filtered, and the pre- 
cipitate is waflied with boiling Avater to free it 
from any extraneous fait ; the earthy carbonate 
is left to drain, and fpread in thin layers on 
paper, which is carried to the drying ftove; 
and this fubftance, when dry, is in white fria* 
ble pieces, or a fine powder, that adheres to the 
flcin. Such is the preparation of the magnefia 
ufed in medicine, of of the carbonate of mag- 
nefia not faturated with acid* 



D. ABion of Caloric. 

7. The cryftallized carbonate of magnefia, 
when expofed to the fire in a crucible, decrepi- 
tates (lightly, lofes the water and the acid which 
it contains, and falls to powder. In this way 
the fait lofes 0,75 of its weight ; that which i« 
not faturated, and which is called common 
magnefia, does not experience aij equal lofs. 
When it is calcined in the great, it is agitated, 
and feems to boil, by the difengagement of the' 
carbonic acid gas. A fmall portion of this fait 
is carried off in a kind of vapour, which depo- 
fits a white powder on. cold bodies. In a dark 
place, and towards the end of the operation, 
the magnefia fliines with a blueifli phofphoric 

Jight. 
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light. In this calcination the carbonate of 
magnefia lofes about half its weight* The mag-^ 
nefia remains pure, after having undergone the 
aclion of fire- 



E. Action of the Ait. ^ 

8. This fait, when cryftallized m regular 
tranfparent prifms, very fpeedily lofes its tranf- 
parency by expofure to the air. It becomes 
covered with a white powder^ which adheres to 
the fait, and defends its interior ftrata. It 
lofes thus about an eighth of its weight. The 
non-faturated pulverulent carbonate of mag- 
nefia experiences no alteration from the ain 

F. ABion of Watef, 

^4 The cryftallized carbonate of magnefisi 
diffolves in forty-eight times its weight of wa- 
ter, at ten degrees- That which is pulverulent 
and nOn*faturated requires more than ten times 
this proportion of water, at the fame tempera^ 
ture, to diffolve it, and firft forms a pafte with 
a fmall quantity of the liquid* When the fo- 
lution of the cryftallized fait is evaporated 
flowly by a gentle fire, fmall needles are ob- 
tained ; if it be fufferfed to evaporate fpohta- 
neoufly in the air, it will yield the hexahedrarf 
prifms mentioned above^r 



G. Dccompofifioni 
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G. Decompqfition ; Proportiansj 

10. The carbonate of maghefia is not peN 
ceptibly altered by combuftible fubftartces. 
Charcoal does not promote the difengagement 
of its acid, which is eafily effected by the a^ion 
of fire alone. Phofphorus decompofes its acid 
very difficultly ; fulphur does not unite with 
it, and does not form a fulphuret with its bafe, 

11. AH the acids cafily decompofe it, and 
difengage its carbonic acid with a bride and 
fpeedy effei'vefcence. Butini fancied he ob- 
ferved, that every acid dilengaged a different 
quantity of gas ; but it was becaufe the acids, 
being diluted with more or left water, in his 
experiments, different proportions of the car- 
bonic acid were held in folution in the liquor. 
In thefe decompofitions magnefian falts are 
formed. 

12. Carbonic acid was reputed, from the^ 
experiments of Bergmann and Butini, to have 
the property of rendering carbonate of mag- 
nefia foluble. But as they were unacquainted 
with this fait in its faturated and cryflallized 
ftate, it appears, from the proportions of the 
folution given by them, that their water im- 
pregnated with car"bonic acid did not diflblve as 
much magnefia, as water without acid would 
diflblve of carbonate of magnefia fully fatura- 
ted. On this folution, containing from a fixty- 
righth to a two hundred and eighty-eighth of 

its 
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its weight of carbonate of magnefia, Butini 
has made an interefting obfervatioil, particu- 
larly on the latter ftate of the iblution. On 
heating it the fa,lt feparate^ and is precipita- 
ted; but it re-diffolves in cooling. It was in 
this flate the two chemifts abovementioned, 
Bergmann and Butini, faw the firft rudiments 
of carbonate of magnefia cryftallized by a flow 
and well-condufted evaporation. 

13. Barites, ftrontiah, lime, pot-afh, and foda, 
decotnpofe the carbonate of magnefia, and take 
from it the carbonic acid, for which they have 
a greater affinity. If folutioHS of thefe bafes 
be added: to that of magnefia by carbonic acid, 
the magnefia is fep^rated ina pure ftate. Am- 
monia, does not produce the fame effe6l : when 
this is added to a folution of carbonate of mag-» 
nefia, it feparates the fait in an effervefcent 
ftate. In fa6t it will be feen, that magnefia 
decompofes the carbonate of ammonia, ren- 
ders the latter cauftic, and fubfides as carbon- 
ate of magnefia to the bottom of the liquid in 
which this mixture is left. This is the reafon 
why I place the carbonate of magnefia before 
that of ammonia. . 

14. Carbonate of magnefia decompofes ba- 
ritic, ftrontian, and calcareous faits difTolved 
in water, by neceffary double attraftions. The 
magnefia feizes their acids, and the bafes fub- 
lide in combination with its acid, as is proved 
Jby their increafe of weight, infolubility in wa/- 
ter, and property of efFervefcing -with acids.^ 

15. According 
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15. According to Bergmann's analyfis, the 
moil faturated carbonate of magnefia contains, 

Magnefia 45 

Carbonic acid 30 

Water 25 

Butini, however, informs us, that this fait 
prepared for pharmaceutic purpofes, when con-- 
fequently it Ihould contain lefs acid, is com- 
pofed of the following proportions : 

Magnefia 43 

Carbonic acid 36 

Water 21 

I have found that well-cryftallized carbonate 
of magnefia, obtained by the procefs defcribed 
in No. 4 of this article, much more foluble 
thau that of Bergmann and Butini, and fuf« 
ceptible of efflorefcence in the air, contained 
in a hundred parts, 

Magnefia 25 

Carbonic acid 50 

Water 25 

That which is prepared for the ufe of the 
fhops, and not faturated, afforded me the fol- 
lowing proportions : 

Magnefia 40 

Carbonic acid 48 

Water 1 2 

(See Annal. de Chim. tom. ii. p. 278 — 299.) 

16. Carbonate of magnefia is prepared in the 
laboratory of the chemifl only for the purpofe 
of exhibiting its properties and affinities. In 
the arts it is not yet employed. In medicine, 

Vol. IV. F^ - tljat 
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that which is not completely faturated is given 
as a gentle laxative or purgative. This is not 
the preparation that fliould be ufed in cafes 
where the indication is to abforb acidities in 
the firft paffages. Macquer has juftly obferved, 
that the gafeous carbonic acid, difengaged in 
the ftomach by the adion of the more powerful 
acid it contains, diftends that vifcus, fills it 
with wind, and may occafion much mifchief. 
This, no doubt, is the caufe of the acute pains 
fometimes experienced by thofe who have im- 
prudently taken this kind of medicine when 
they had an acid genei'ated in the ftomach. In 
this cafe, magnefia calcined, and deprived of 
its carbonic acid, fhould be adminiftered; by 
which all the evils, pains, naufea, and oppref- 
fion, to which it may give rife, will be avoided. 
It fhould be prefcribed in the calcined ftate, alfo 
in cafes of perfons poifoned by the mineral 
acids, and feveral other deleterious fubftances, 
in which experience has proved it to produce 
very good effefts. Sometimes, too, it may be 
employed diffolved in water by means of carbon- 
ic acid, but to anfwer indications different frooi 
the preceding. 



Species 
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Species VIL 
Carbonate of Ammonia. 

A. Sj/nonymy; Hi/lory. 

• 

1. WE have long been in poffeffion of this 
fait, which has been prepared by chemifts under . 
the names of Englijh volatile falt^ becaufe it 
was firft made in England, and concrete volatile 
alkaliy becaufe, having a very fenfible, though 
weak fmell of ammonia, it was thought proper 
to diftinguifli it on account of its form and 
folidity from the cauftic or volatile fluor alkali, 
which could be obtaihed only in a liquid ftate. 
But notwithftanding this nominal diftindion, 
chemifts had no idea of its different nature and 
compofition before the difcovery of Black. 
The prefence of Ji.red air^ or carbonic acid, 
being once recognized in this fait, and con- 
firmed by the inveftigations of Bergmann, and 
Chaulnes, Lavoifier, &c. not only was all ob- 
fcurity refpefting the formation of the pre- 
tended volatile fluor alkali, which liad been 
taken to be the foregoing, altered or changed . 
by lime, removed, but new light was inftantly 
thrown on a number of chemical properties 
belonging to faline fubftances, and all the er- 
rors previoufly committed refpefting their reci- 
procal attraftions and decompofitions were dif- 
fipated. 

F 2 It 
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It may be affirmed, that the difcoveries re-, 
lating to the nature of this fait, and its effecl^ 
in chemical phenomena, have eftablilhed a very 
perfpicuous line of demarcation between all 
that had been done before, and all that has been 
done finee ; fo that moft of the lancient afler- 
tions of chemifts concerning the volatile al- 
kali in its two ftates, are a6tually fo many mif- 
takes, which modern difcoveries have taughl^ 
Hs to corre6l. 

r 

2. When the compofition of the fuppofcd 
concrete volatile alkali was fully confirmed ; 
when the uniform experience of all modern 
chemifts had decided, that it was compofed of 
an acid united to the cauftic volatile alkali^ 
different names were given it, to diftinguifh it 
from the volatile fluor alkali. Bergmann called 
it aerated volatile alkali ; and it was named 
volatile mephite,' cretaceous ammoniacal fait, 
ammoniacal chalk, according as the acid com- 
bined with it was denoted by the appellations 
of aerial, mephitic, or cretaceous. The term 
carbonate of ammonia fucceeded thefe former 
ineixaft or incorre6l names, at the period when 
the methodical and fyftematic nomenclature 
was eftabli filed. 

B. Phifjical Properties; Natural Hijlory. 

3. The truly pure carbonate of ammonia is 
feldom very regular in the cryflalline form. 
Moft frequently its cryftals are fo fmall that it 

is 
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is difficult to determine their figure with ac- 
curacy. Bergmann defcrlbes and reprefents 
them as acute oftahedra, the four angles of 
which are truncated. Kom6 de Liflc has feen 
them in compreffed tetrahedral prifms, termina- 
ted by a dihedral fummit. Frequently they 
exhibit little bundles of needles or very ileiider 
prifms, arranged in fuch a manner as to reprc- 
fent herboiizations, fern Ica^'es, or the beards 
of feathei"s. Thefe are the moft ufual produft 
of fubiimation ; the truncated 0(Sahedron Berg- 
mann obtained by faturating warm water with 
this fait, flopping the bottle that contained 
the folution clofely, and expofing it to a great ( 
degree of cold. .It is true, he does not exprefs ' 
himfelf very determinately refpefting their form, 
faying, that he obtained only cryftals of little 
regularity, which appeared to him to be ofl:a- 
hedra, truncated on four of their angles. 

4. The tafte of this fait is a little acrid, am- 
moniacal, and fetid ; it diffufes weakly, but very 
perceptibly, the fmell of ammonia ; it turns 
the colour of violets green, and the yellow tint 
of turmeric brown. 

5. It is, not found in nature completely 
formed or pure. It docs not exift among fof- , 
fils ; it has not yet been met with dillblved in 
waters ; it appears to be contained in animal 
fubftances, particularly in putrid urine. 



C. Eitraflioni 
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C. ExtraBion; Preparation. 

6. It is wholly prepared, or artificially fa- 
bricated in chemiftry by a great many different 
proceffes. Formerly it was extradited folely 
from dry animal fubftances diftilled in retorts 
with a ftrong heat. This produft, then called 
volatile fait of hartftiorn, of vipers, &c. was 
entirely formed by the complete decompofition 
of the animal fubftance ;, the ammonia, on the 
one hand, refulting from the union of azote 
and hidrogen, and the carbonic acid, on the 
other, from that of the carbon with oxigen. 
It was always rendered impure by the animal 
oil, which was volatilized at the fame time with 
the fait. Manufafturers frequently avail them- 
felves of this procefs, by diftilling rags, bones, or 
pit-coal, to obtain the ammonia required for 
combining with muriatic acid. 

7. Carbonic acid gas, mixed Mdth ammonia- 
cal gas over quickfilver, alfo affords carbonate 
of ammonia, which as has been faid elfewhere, at 
firfl affumes the form of a white vapour, and 
afterward concretes in little bundles of cryftals ; 
but this mixture is made in too fmall quantity 
to be employed for fabricating the fait. A more 
fuccefsful mode is to expofe large globes or jars 
of glafs, impregnated or wetted with liquid 
ammonia, in the atmofphere of carbonic acit 
gas, which covers wort in fermentation; 2 
the expiration of a few hours the fides of the 

veffi 
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veffels will be covered with well- fatu rated cryf- 
tals of carbonate ' of ammonia, and, by in- 
creafing the apparatus fufficiently, large quan- 
tities may thus be prepared at once. 

8. But the readied and moft commodious 
method of obtaining folid carbonate in abun- 
dance, which is moft commonly pradifed in 
chemical laboratories, confifts in decompoling 
ammoniacal muriate by carbonate of lime. For 
this, one part of the former fait, and two of 
the latter, chofen extremely pure, very dry and 
powdered, are to be mixed in a glafs or marble 
mortar. This mixture is introduced into aftone 
retort, to which a large ballon or a cucurbit of 
giafe, is to be adapted as a receiver, which is to 
be cooled by applying to its outer furface cloths 
dipped in cold water, and frequently renewing 
them. The retort is heated gradually to a 
ftrong red-heat.' In this procefs there is a 
fuperfluous doable attra6lion. The lime, which 
alone would decompofe the muriate of ammo- 
nia, feizes the muriatic acid ; and the ammo- 
nia, which is feparated from it, attacking the 
carbonic acid difengaged at the fame time from 
the lime, forms ammoniacal carbonate, which 
fublimes and adheres in cryftals to the fides of 
the receiver. It is eflentially neceffary that the 
fubftance employed be very dry, for without 
this precaution no dry carbonate of ammonia, 
or at moft very little, would be obtained ; but 
it would pafs over in a thick folution, from 
which part would precipitate on cooling. After 

this 
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F. ASion of Water* 

12. The carbonate of ammonia is very folu- 
ble in water, and produces a confiderable de-, 
gree of cold during its folution. Two parts 
of water, at ten degrees, diffolve a little more 
than one of the fait; water, at forty degrees, 
diflblves more than an equal weight ; and when 
this folution is quickly and powerfully cooled, 
the fait cryftallizes, and exhibits the appearance 
of the regular figure defcribed by Bergmanru 
Boiling water fhould not be employed in this 
procefs, becaufe the carbonate of ammonia 
flies off with its vapour. 

G. Decompojition ; Proportions of Principles. 

13. No combuftible fubflance has any a6lion 
on the carbonate of ammonia, the heat necef- 
fary to favour fuchaftion volatilizing the fait be- 
fore it can take place ; accordingly its carbonic 
acid is not difengaged by charcoal, and it is 
not decotnpofed by phofphorus, 

14. It appears that fome metallic oxides can 
deprive it of its carbonic acid. All the acids, 
even the boracic, affifted by heat, difengage 
its acid ^ith a more marked effervefcence than 
that of: the carbonates of pot-afli and foda, 
becaufe it contains more acid than the two laft, 
as will prefently be feen. The theory of this 
decompofition is very fimple, and the fame with 

that of the decompofition of the carbonates al- 
ready 
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teady examined. The only difference confift* 
in the effervcfcence, which here exhibits bub- 
bles much larger, and in greater abundance, 
than in the cafe of the two preceding falts, in 
confequence of the greater quantity of carbon- 
ic acid. 

15. Barites, ftrontian, lime, pot-afli, andfoda, 
decompofe carbonate of ammonia in a manner 
the reverfe of that of the acids, fmce thefe 
bafes feizc the acid, and fet the ammonia at 
liberty. In the dry way they all exhibit the 
fame phenomena, a difengagement of ammoni- 
acal gas, and formation of carbonates. Even 
magnefia produces an equal effect by the help of 
a little time, according to the obfervation of 
Bergmann, which has led me to place the car- 
bonate of magnefia before that of ammonia. 
Pot-alh and foda decompofe carbonate of am- 
monia without any apparent precipitation ; only 
the former cryftallizes into carbonate of pot- 
afh, if the folutions were faturated. Barites, 
ftrontian, and lime, form copious precipitates 
of earthy carbonate. ' The other bafes, filex, 
alumine, zircone, have no action on this fait. 
Its folution diffolves glucine well, and in abun- 
dance ; and carbonate of ammonia is fuccefs- 
fuUy employed to feparate this earth from alu- 
mine, in analyzing ftones that contain both, as 
it was by Citizen Vauquelin in his analyfis of 
the beryl and the emerald. The folution of 
glucitie, in liquid carbonate of ammonia, lets 
fall the earth on being expofed to the a^Hon of 

heat, 
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heat, in proportion as the carbonate of ammo- 
nia is volatilized. 

16. Carbonate of ammonia decompofes the 
ahiminous and zirconian falts by a fuperfluous 
double affinity, as ammonia alone would eiFe6l 
the fame decompofition. It a6ls in part only on 
the magnefian falts, with which we know triple 
falts are formed by the ammonia. It decom- 
pofes the baritic, ftrontian, and calcareous falts, 
by a neceffary double affinity ; for ammonia 
produces no alteration in thefe falts, and it 
efFe6ls their decompofition in this cafe only 
through the help of the affinity which the car- 
bonic acid has for their earthy bafes. Accord- 
ingly, in thefe operations, carbonates of ba- 
rites, ftrontian, or lime, are precipitated, though 
fometimes no precipitate is occafioned in the 
folution, on account of the great quantity of 
carbonic acid this fait contains, which diffolves 
the carbonate of barites that is formed. It was 
formerly fuppofed, that volatile alkali, had a 
greater affinity to the acids than the calcareous 
earth, becaufe the carbonate of ammonia was 
confidered as true volatile alkali ; while at 
the fame time it was feen, that the ammoniacal 
falts were decompofed by lime : this led to the 
notion of reciprocal affinities. We now know 
by what error chemifts were long mifled from 
their ignorance of the carbonic acid, and how 
greatly it embarrafled their explanations. 

17. According to Bergmann, a hundred parts 
of carbonate of ammonia well cryftallized con- 
tain: 

Carbonic 
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Carbonic acid 


45 


Ammonia 


43 


Water 


12 



H. Vfn. 

18. Carbonate of ammonia is frequently 
ufeful in chemiftry for decompofing other falts. 
In man ufaSories it is prepared in the great by 
diftilling animal fubftances for fabricating mu- 
riate of ammonia, either by precipitating with 
it the calcareous muriate of the bittern in falt- 
works, or by combining it dire6lly with muri- 
atic acid, expelled by the fulphuric acid from 
muriate of foda. 

In medicine, the carbonate of ammonia is 
frequently adminiftered as an energetic and 
powerful remedy. It is ufed as a ftimulant and 
ftrengthener to patients difpofed to faint, being 
given to them to inhale by the nofe. In Eng- 
land^^ volatile oils are mingled with it, to ren- 
der it aromatic ; and the infides of little bottles 
of coloured glafs, which are kept well flopped, 
are coated with it. It is confidered as a fpecific 
againft the poifon of the viper, being taken 
internally ; but moft of the cafes in which it 
has been adminiftered, and where its a6lion was 
deemed fpecific, appear to have been of fuch a 
nature, that the patients would have recovered 
fpontaneoufly, according to the refults of Mr. 
Fontan^'s inquiries. The carbonate of ammo- 
nia has been reckoned likewife in the number of 

anti- 
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anti-vencreal medicines, and of remedies for 
cancers ; but in both thefe refpeds its virtues 
are at bed extremely queftionable. In general 
this fait is ranked among the detergents, diu- 
retics, diaphoretics, ftimulants, and attenuants. 




Species VIII. 
Ammoniaco-magnejian Carbonate. 

1. I DISTINGUISH the ammoniaco-mag- 
nefian carbonate as a fpecies, from an 
which has held good in all the gewt'rp 
have hitherto defcribed, and becai 
manifeftly formed on many occal 

be not yet able^ i» the prefent flat 
ence, to defcribe the ammoniac • 
carbonate with as much precifion ai 
ceding fpecies of carbonates, it is it 
requifite to point out the circumftj .uer 

which this fait is formed, and to prov .v. reality 
of its exiftence, in order to make the fyftematic 
feries of faline fubftances more complete, and 
to excite chemifts to a careful examination ot 
the properties of this new fpecies, "which no 
author has yet mentioned. 

2. When the carbonate of ammonia is de- 
compofed by means of magnefia, in the moifi 
way, by leaving thefe two fubftances in contafi 
in a clofe veffel, a complete decompofition i 

nc 
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not efFeded, but an ammoniaco-magnefian tri- 
ple carbonate is formed. The fame combina- 
tion takes place when we precipitate a folution 
of carbonate of magnefia in acidulated water 
by means of pure ammonia ; and alfo when we 
precipitate a folution of ammoniaco-magnefian 
fulphate, nitrate, or muriate, by means of car- 
bonate of pot-aib, or carbonate of foda. Thus 
there are four chemical procdTes, one of the 
conftant produfts of which is uie fpecies of tri- 
ple fait of which I am here fpeaking. 

3. Though the properties of this carbonate 
with a double bafe, or combination of two car- 
bonates, are not yet known, I have already 
feen, that it cryftallizes differently from either 
of the falts which compofe it ; that it follows 
a diftinft law of folubility and decompofition ; 
and that it is entirely decompofable by fire, by 
the acids, and by barites, ftrontian, lime, pot- 
afli, or foda. 



Species IX. 

Carbonate of Glucme. 
A. HiftoTxf. 

1. THE carbonate of glucine is one of the 
leafl known fpecies of this genus, as this fait 
lately difcovered by citizen, Vauquelin, has 
hitherto been examined only by him, and in 
very fmalJ quantities. It is, however, one of 

the 
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the falts of this new bafe which he has ftudied, 
and the properties of which he has beft afcer- 
tained, becaufe they moft readily oiFered them- 
felves to his inquiries. 

B, Phjifical Properties. 

2. This fait is in a white, dull, clotty pow- 
der, never dry, but foft and greafy to the touch. 
If is not faccharine, like the other falts of glu- 
cine, but void of tafte. It is very light, and 
has not yet been found native. 

C. Preparation. 

3. The carbonate of glucine is prepared ar- 
tificially, either by expofing this earth to the 
air from which it attrafts the carbonic acid, or 
by precipitating foluble falts of glucine by al- 
kaline carbonates. Tlie precipitate formed is 
to be well wafhed, to free it from all the extra- 
neous fait it may contain, and then thoroughly 
dried in the open air. 

D. ASion of Caloric. 

A. The aSion of fire eafily expels the water 
aud carbonic acid from this fait, and reduces it 
to the ftate of pure and cauftic glucine, that i? 
to fey, to its b^fe deprived of acid. 

£• ABion 
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E. A3ion of Air. 
5. It is completely unalterable in the air. 



F. AQion of Water. 

^. It is infoluble in water ; and, in this re- 
fpe6l, it even differs from the greater number 
of other carbonates, which are rendered foluble 
by means of their acid. Citizen Vauquelin 
could not accompliih its folution in water fatu- 
rated with carbonic acid. 



G. Decompojliion; Proportion of its Principles. 

7. The carbonate of glucine is decompofable 
by all the acids of the preceding falts, which 
rapidly expel from it the carbonic acid with 
a ftrong and brifk effervefcence, and feize upon 
its bafe. 

8. It is decompofed in the oppofita mode by 
the alkalis and alkaline earths, which take from 
it its acid. Ammonia, firft decompofing it, 
readily diffolves its bafe, the glucine ; becaufe 
the carbonate of ammonia, formed on this oc- 
cafion, has the property of diflblving this earth 
eafily and in abundance. 

9: Its adion on any of the falts hitherto de* 
fcribed has not yet been determined ; it muft be 
capable of decompofing the calcareous iragne- 

VoLvIV. G fian, 
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fiaii, and ammoniacal falts, in confequcnce of 
the double affinity of its carbonic acid. 

From his firft experiments on this fait, Citi- 
zen Vauquelin has concluded that it contains 
about a fourth of its weight of acid. 

H. VJt%. 

10. Though the little carbonate of glucine 
hitherto procured has not permitted us yet 
to endeavour to render it ufeful, it is obvious 
that it may be employed in chemiftry, after 
having been precipitated from a foluble fait of 
glucine by an alkaline carbonate, for obtaining 
this' earth pure, fince it eafily lofes its acicL 
by calcination. 



Species X. 
Carbonate of Alumine. 

1. This is another fpecies of carbonate yet 
little examined. If we except the few word* 
faid of it by Bergmann in various parts of his 
works^ and what I began to make known «- 
fpe&ing it in my Elements, chemifts have 
hitherto neglected to tr«at of this fait. 

2. When we precipitate aluminous falts, par- 
ticularly the triple acidulous fulphate of alu- 
mina by alkaline carbonate3> we find, that th^ 

precipitation 
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precipitation is dflfeded without efFervefccncc, 
or with a flight esfFervdcence, which proves, 
that the catbonic dcid is not evolved : and as 
it cannot remain combined with the alkali^ 
which is attra6led by the fulphiiric acid ; it is 
very evident, that it remains fixed in the preci- 
pitated alumine : accordingly the liquor, after 
this precipitation, contains a portion of true 
carbonate of alumine, which fubfides in i few 
hours, or in a few days, in cotifeqiience of the 
evaporation of the carbonic acid, which held it 
in folution# 

3. Clay, or the native mixture of aluQiine, 

filex, ScCi contains, befides, a portion of carbonic 
acidj which is difengaged by expoiure to aftrong^ 
fire. That of Cologne, as Bergmann iufdrnis us, 
yields feveral times its own bulk of this acid, 
mixed with « a fmall portion of hidrogen gas^ 
Thus the native alumine of earths appears to be 
faturated with carbonic acid ; and it is in conie- 
quence of thi.^ that fat, clayey earths, when 
treated with acids in order to analyze them, ar^ 
found to be effervefcent, even without contain* 
mg any carboiuite of lime, in their aluminous 
part, 

4. No further examination has yet been mude 
of the properties of tiiis combination^ which 
appears, however, ^either to afFe^l; a cry ftalliijed 
form, nor in its charafteriftics to have any thing 
very diftinfl; from pure alumine^ for which it isr 
(anployed, as they are continually confounded 

*G Si together; 
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together : as an acidiferous fubftance, however, 
it may a6l a confiderable part in vegetation. 



Sfecies XL 
Carbonate of Zircone. 

1. Mr. Klaproth, who difcovered zircone to 
be a peculiar earth, has faid nothing of its union 
with carbonic acid. Citizen Guy ton, in his 
analyfis of the hyacinths of Expailly, imagined, 
that this earth would not diffolve in carbonic 
acid. Citizen Vauquelin, on the contrary, in 
his comparative analyfis of the French or Ex- 
pailly hyacinths with thofe of Ceylon, pofitively 
alTerts, that the carbonic acid combines with 
zircone. 

2. It is eafy to reconcile the two chemifts on 
this fubje<ft. Citizen Guy ton em]ployed a very 
acid folution of zircone to be precipitated with 
alkaline carbonates ; and citizen Vauquelin, in 
his procefs, ufed muriate of zircone, firft eva-, 
porated, and then re-diffolved in water. Both 
too agree, and this conftitutes a ftriking fimi- 
larity in the refults of their experiments on this 
head, that zircone, at firft precipitated by car- 
bonates, re-diffolves in an excefs of thefe falts ; 
a faft, which proves the attraction of zircone for 
the carbonic acid. 

. 3. When a folution of muriate of zircone is 
decompofed by a folution jof any alkaline car- 
carbonate^ 
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bonate, the earth precipitates, without any ef- 
fervefcence taking place: which proves, thai 
the carbonic acid unites with the zircone while 
the alkali combines with the muriatic acid. 

4. If the precipitate of fircone thus obtained 
be colle6led, and heated in clofe veffels, it gives 
out carbonic acid gas. 

5. It affords the fame produd when treated 
with acids, particularly the muriatic or nitric, 
both of which diffolve this earth. The union 
of zircone with carbonic acid, therefore, and 
the exiftence of carbonate of zircone cannot be 
doubted, 

6. From the analyfis of citizen Vauquelin, 
one hundred parts of this fait, from which its 
acid and its water are eafily expelled by the ac- 
tion of caloric, contain 55y 5 of zircone, and 
44, 5 of water and acid, the proportions of which 
he has not afcertained. 

7. One of the moft remarkable charafters of 
the carbonate of zircone, according to the fame 
chemift, is its combining very eafily with alka- 
line carbonates, and becoming very foluble with 
them. It then forms triple falts, of which there 
appear to be at leaft three fpecies ; riamdy, a 
carbonate of pot-a(h and zircone, a carbonate 
of foda and ;sircone, and a carbonate of ammo- 
nia and zircone. 

8. Of thefe three falts I fliall treat only of the 
laft as a diftinft fpecies, becaufe it is the only 
one of them of which any properties have been 
policed by citizen Vauquelin, he hailing merely 

announce 
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an^nounced the cxiftencc of the other two ; bcr 
caufe it would be fuperfluous to multiply tbi^ 
fpecies of falts ; and becaufe it is by no means 
jabfolutely ncceflary to diftinguiih all thofe of 
which we have barely had a glimpfc, and which 
would load the fcience of chcmiftry, without 
adding to its real wealth, while their charac^^ 
teriftic properties remain not fufficiently known. 



^PECI^S XII, 

^mmoniacO'Zircpnian Carbonate. 

1. WHEN a folution- of muriate of zircone is 
precipitated by carbonate pf amrnouia, at firft 
9 tolerably jcopious white precipitate is formed. 
On continijing to add more of the felt, the pre^ 
cipitate difappears, and the Uqiior becomes clear. 
Thus the carbonate of ammonia begins with 
Separating carbonate of zircone, and afterward, 
when added in excels, reTdiffolves it, fo that an 
ammoniacQrzirconian carbonate is forajed. 

3. The experiment juft defcribed, is a proof 
that this triple fait is much more foluble than 
the carbonj^te of zircon?; fince the latter, which 
at, firft precipitates, afterward r6-diffolves in 
proportion as jt combines with the carbonate of 
g^mmonia. 

3. The ammoniaco-zirconian carbonate is 
very eafily decompofed by the aclion of fire. 
When a folution of it iai he^ited over the fire to 

a ftate 
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a ftate of ebullition, the cajboiiate of aoojooor 
nia is volatilized, the liquor becomes milky, and 
tbe capbonate of zircooe precipitates. To effei6i 
this deeompofition compl^ely> it nuift be heated 
a long time, till all the carbonate of ammo^ 
nia is volatilized. 

4. The fixed alkalis, and) the powerful earthy 
bales, barites^ f^Fontian and lime, decompoib 
this fait. Citizen Vauquelin remarks, that pure 
or cauftic ammonia does not precipitate its 
folution, which in fa6i it ought not. This re-r 
mark he advances as a proof, that the fait dif* 
folved is actually a triple fait : for, if it were 
only a fimple folution of carbonate of zircons 
in an excefs of carbpnic acid, it is very obvious, 
that the ammonia, taking up this excefs pf 
licid, would precipitate the carbonate of zircone. 



/ 



Species XIIL 
AmmoniacO'glucinian Carbonate^ 



1. I HAVE remarked in the hiftory of glu- 
cine, and in that of feveral fpecies of faline 
fubilances, that gli^cine was foluble in a lixi- 
vium of carbonate of ^mmpnia ; and that this 
property, at the fame time that it was v^ry ufe* 
ful for chara6lerizing this earth, M^as very ad* 
vantageous as fumi/hing a method of feparating 
it from alumine; which does not diflblve in this 

4 ammoniacal 



88 a£N£RAL PROPERTIES 

ammoniacal fait as glucine does. This was 
one of the means that aflifted citizen Vanquelin 
in the difcovery of glucine, and one of the 
charaders by which he recognized its exiftence 
and peculiar nature. 

2. This folubility of glucine in the lixivium 
of carbonate of ammonia, while it fhows a re- 
markable attradion between the two fubftances, 
proves that the earth participates in the tena- 
city of ammonia for the carbonic acid ; and 
by this participation, forms a fpecies of triple 
fait, or fait with two bafes, which I call am- 
moniaco-glucinian carbonate* It is evident 
that this fait, the exiftence of which is yet new 
to chemifts, and no property of which has yet 
been defcribed by citizen Vauquelin himfclf^ 
who firft made it in his experiments, can have 
none of its peculiar characters known, except 
its folubility in the fame quantity of water as 
contained the carbonate of ammonia, with 
which it is prepared. 



Article XIII. 

Review of the general Properties that Salt 

txhibitj and of the Comparifon that 

may be made between them. 

1. THOUGH the hiftory of the genera a 
fpecies of faline fubftances, which I have j 

defcril 
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defcribed, required to be entered into at length, 
and with confiderable ininutenefs, to be treated 
in a manner fuitable to the prefent ft ate of our 
knowledge, the reader muft have perceived, 
even by the ord«r which I have followed, that 
it was poflible to refer their properties to a cer- 
tain number of general terms, which together, 
confiitute the true faline chara6^er. 

2. In fa6l, the favour of ialts or their im- 
preffion on our organs of tafte, — the cryftalliza- 
tion, by means of, which art gives them figurei 
— ^fufibility, or the influence which an accumula- 
tion of caloric exerts on them, — efflorefcence and 
deliquefcence, or the manner in which they are 
a6ted upon by air ;- — and laftly, their folubility 
or relation to water, are the five moft decifive 
charad:ers of thefe fubftances, and, among the 
properties treated of in this feftion, have oc- 
cupied the moft of our attention. , To thefe 
might be added their fpecific gravity and pri 
mitive figure : but we have not yet a fufficient 
number of pofitive facls on thefe two properties, 
to allow us to derive from them general notions, 
fuch as I purpofe to offer in this place. I ihall 
not pafs over them in filence, however ; but it 
will appear, that they by no means furniih a 
comppuifon equally \ifeful with what I fliall be 
able to eftablifli on the five properties mentioned 
above. Each of thefe, therefore, I fliall pro- 
ceed to review under a feparate head. 

Sectioj^ 
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Section L 

t!ff the Sapidity of fait s compared with each 

other. 

3. FORMERLY the tafte was fuppfvfed to be 
capable of diftmgiiifhing the charafiler and ge- 
neral nature of faline fubftances. Savour waai 
fo particularly afcribed to them, that it feesied 
fufficient to charafterize them, and make them 
known. In thofe days, as it was enough for a 
fubflanpe to be fapid to be ranked ainong falts^ 
an unlimited number of fubftances were referred 
to this clafs, whkb poffeffed no other property 
capable of placing them in it ; and as no faline' 
fubftance was thought to be void of favour, a gr«at 
many fubftances were excluded from this order, 
which ought to have made a part of it. 

4. Hence that error fo long committed in xx\^ 
neralogy, by which feven or eight principal 
fpecies of falls continued for fuch a confiderablc 
period to be claflTed among ftones : a fault which 
has not yet been correfted, except in the modern 
i^nethod adopted by the fchool of mines iu 
France, Hence too, the pradice of ranging 
acids and alkalis as very acrid fubftances in the 
clafs of falts : and even the habit chemifts had 
acquired of confidering thefe acids and nlkalis^ 
in confequence of their very powerful fapidity, 
not only as falts, but as the ftrongeft and moft 

potent 
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potent falts, as thofe which even imparted their 
energy to others. 

5. At prefent it would be improper to con* 
fider in this manner the relations that tafte 
bears to faline properties. Sapidity cannot con-- 
tinue to be placed at the head of the faline 
chara6);eri{licSy as the fign of the powerful at- 
trafiion or affinity it exerts on our organs : this 
adion belongs to other fubilanccs, as much, and 
often more than to falts, for acids and oxides, 
which are no longer to be confidered as faline 
fubfiances, exert it in a much more eminent 
degree than falte. 

6. The leaft refleftion on this difference, and 
on its caufc, will teach us, that it muft be ow- 
ing to the ftate of the chemical affinities of very 
iapid bodies and faline fubilances compared with 
each other. ^ The former in fad, have always a 
great force of combination, becaufe they tend 
to unite with a great number of bodies : in the 
falts, on the contrary, this force is fatisfied ; 
the bafes neutralize the acids, according to the 
ancient language of chemiftry, that is to fay, 
exhaufl their tendency to combination, faturate 
their power of union, s^nd enfeeble the force 
with which they attack different fubilances ; the 
modems fay much of the bafes weakened by 
the acids, where they admit a reciprocal fatura^ 
tion. This confideration, much more precife 
than was formerly adopted in chemiftry, ihows 
that falts, far from being the moft fapKl fub- 
^nces> uwft oa the contray, h^ve the leaft de- 
cided 
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cided favoyr, as being compounds moft per^ 
fedily faturated. 

. 7. It is now eafy to underftand, why, in enu- 
merating the properties of moft falts, the ex- 
preffion of perfect infipidity has been ufed, or 
a mean fapidity has been indicated by the fen-, 
fation which is excited in moft men ; a favour 
fufficiently acrid, ftrong, and potent to a6i as a 
cauftic, being rarely mentioned. There are, 
however, among the falts, the materials of which 
adhere together but ilightly, fotne compounds 
of a ftrong and violent tafte : but it is obfer- 
vable, that it never extends to caufticity. It 
is no lefs remarkable, that the moft ftriking in- 
fipidity is frequently found among thofe faline 
compounds, the component parts of which have 
the ftrongeft fapidity and greateft caufticity in 
a feparate ftate, as concentrated fulphuric acid, 
pot-aih, foda, and barites : and this contraft, 
this marked oppofition, affoi-ds a proof, that the 
attraftion reciprocally excrcifed by thefe fub- 
ftances on each other is the caufe of their taft^ 
having difappeared, 

8. Although it is a general law in chemiftry, 
that compounds have properties very different 
from thofe of their component parts, becaufc 
the attra6tion of compofition a6lually changes 
the properties of the bodies on M^hich it has 
acted, there are, however, fome fhades of fapidity, 
if not fimilar, at leaft analogous, arifing from the 
combination of a particular acid with different 
bafcs, or of a particular bafe with v^ry different 

acids« 
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acids. Thus the nitric acid imparts a coolneft 
to nitrates in general; the phofphoric acid, a 
fweetiih tafte to phofphates ; the fulphureous, a 
favour of burning fulphur to fulphites; the 
muriatic,. a faltnefs to muriates. Thus alumine 
exhibits an acerb or aftringent favour in all falts; 
glucine communicates a faccharine tafte to the 
falts compofed of it ; magnefia, a bitter tafte ; 
and zircone, a rough and as it were a metallic 
tafte. On this fadi, however, we muft not build 
any point of do6irine, for there are exceptions 
too numerous, and too ftrong, for it to be confi- 
dered as general. The falts which baritcs forms 
are fome of them infipid, fome acrid ; yet both 
are equally deleterious. Lime affords extremely 
acrid bitter f^lts, and falts perfeftly void of fa- 
vour. ' 

9. In falts, the tafte is frequently found united 
with other propeities, which prettly clofely fol- 
low its weaknefs or ftrength. Thus it is a ge-» 
neral rule, that all very fapid falts are at the fame 
time very foluble in water ; and on the contrary, 
thofe which are more or lefs infipid, have at the 
lame time a pore or lefs decided infolubility. 
It would be difficult to find an exception to this 
rule : we may even carry it fo far as to fay, that 
the very acrid falt^ are fo extremely foluble, 
that they powerfully attract the water in the 
atmofphere, and are charaftcrized by a fpeedy 
deliquefcence. 

10. We find likewife a pretty ftrong analogy, 
a reifttiQn fufiS^ciently marked, between the fa- 

voiiri 
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yours of falts and their medicinal properties-^ 
There il lefs conftancy, however, and lefs cer- 
tainty in this analogy, than in the preceding ; 
or at lead it has not been fludied with the fame 
exadnefs ; and it is not fo cafy to be known or 
determined. In general/ it is triie^ that every acrid 
bitter fait is purgative and attenuaut; every 
fait that pofleffes a bitter favour, inqmrti^ to water 
the charafter of hardnefsr but it muft hotbe 
forgotten, that the fulphate and carbonate of 
barites, though perfe6lly inflpid^ are poifonous* 



Sectio^^ IL 

Of the Cryjiallization and Form of Sittt^, 

1 1. Crystallizatiok iifi chelniftry figtiifie* 
either the property fubftanccs have of afTuming 
a regular form^ or the art of making them take 
it. This form is given them by the help of cer- 
tain circumftanees, th^ conjun6Uon of whichh 
appears to be neceffaiy to favour the arrange-* 
ment of the molecules. Almoft all minerab 
enjoy this property; but there i» no fubftanc^^ 
in winch it afts with fuch ericrgy, a» in thofe 
that are falinc. The Gireumftances Miiich favou/ 
it, and without which it cannot take f^ace, are 
reducible, with refpeQ; to falts, to the two fol-' 
lowing* 1. Their molecules miift be divided 
and kept apart by a fluid, that they may after-- 

ward 
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ward tend toward each other, or attraft each 
other reciprocally by thofe fcioes which have 
the greateft relation to one another. 2. It i« 
neceflaiy, that the fluia which keeps their inte- 
grant parts feparate, fhould be gradually ab- 
firad:ed, and ceaie to keep them apart. 

12. From this finiple expofition it is eafy ta 
conceive, that crj- ftallization is operated folely 
by virtue of the attraftion between the mole- 
cules, or the affinity of aggregation, which tends 
to bring them together, and make them adliere 
to each other. Thefe confiderations lead us to 
imagine, that the integrant parts of a fait have 
a form ()eeuliai* to them, and that the different 
figure which every faline fubftance affeds in its 
crylfeflization, depends on this primitive form 
of it« molecules. They equally induce" us to 
believe, that the polyhedral figures belong to the 
molecules of falts having unequal fides, or fomc 
faces of greater extent than others ; thefe mole- 
cules muft have a tendency to approach and 
unite by thofe faces which are the moft exten- 
fivc, Suppofing this, it will be eafy to con- 
ceive, that, on abftrafting the fluid which keeps 
the£e molecules apart, they will unite by thofe 
faces which are beft adapted to each other, or 
which bear the ftrongeft relation ; and if this 
fluid quit them gradually, and fo as to leave the 
faline particles time to arrange themfelves, if we 
may ufe the expreflion, and prefent themfelves. 
fuitably to one another, the cryflallization will 
be regular ; while on tlie contrary, too. fpeedy , 

an 
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Vours of falts and their medicinal properties* 
There iS lefs conftancy, however, and lefs cer- 
tainty in this analogy, than in the preceding ; 
or at leaft it has not been ftudied with the fame 
6xa6lnefs ; and it is not fo cafy to be known or 
determined- In general,^ it istriie, that every acrid 
bitter fait is purgative and attenuant; every 
fait that poiTeffes a bitter favour, in*part& to water 
the character of hardnefs: but it muft hotbir 
forgotten, that the fulphatc and carbonate of 
barites, though perfectly infipid^ are poifonous* 



Section IL 

Of the Cryjiallization and Form of Satt^^ 

IL Crystallization iifi cheftiiftry figtiifie* 
either the property fubftances have of affuming 
a regular form^ or the art of making them taker 
it. This form is given them by the help of cer- 
tain circumftances, th^ conjunfiion of whichh 
appears to be neceflary to favour the arrange-* 
ment of the molecules. Almoft all minerab 
enjoy this property; but there is no fubftanc^ ,, 
in which it a6ls with fuch eriergy, as in thofe 
that are falinc. The circumftances ^iiich favouf 
it, and without which it cannot take place, are 
reducible, with refpe6i; to falts, to the two fol-- 
lowing* 1. Their molecules muft be divided 
and kept apart by a fluid, that they may after^ 

ward 
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ward tend toward each other, or attrad each 
other reciprocally by thofe faoes which have 
the greateft relation to one another. 2. It is 
neceflary, that the fluid which keeps their inte- 
grant parts feparate, ihould be gradually ab** 
ilra^ed, and ceaie to keep them apart 

12. From this finiple expofition it is eafy to 
conceive, that cryftallization is operated folely 
by virtue of the attraftion between the mole- 
cules, ortheaffinity of aggregation, which tends 
to bring tliem together, and make them adliere 
to each other. Thefe confiderations lead us to 
imagine, that the integrant parts of a fait have 
a form peculiai* to them, and that the different 
figure which every faline fubftance affe6ls in its 
cryflWlization, depends on this primitive form 
of iti molecules. They equally induce* us to 
believe, that the polyhedral figures belong to the 
molecules of falts having unequal fides, or fome 
faces of greater extent than others ; thefe mole- 
cules muft have a tendency to approach and 
unite by thofe faces which are the moft exten- 
fivc. Suppofing this, it will be eafy to con- 
ceive, that, on abftrading the fluid which keeps 
thefe molecules apart, they will unite by thofe 
faces which are befl; adapted to each other, or 
which bear the (Irongeft relation ; and if this 
fluid quit them gradually, and fo as to leave the 
faline particles time to arrange themfelves, if we 
may ufe the exprefl^ion, and prefent themfelves 
fuitably to one another, the cryftallization will 
be regular; while on the contrary, too.fpeedy , 

an 
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yours of falts and their medicinal properties* 
There iS lefs conftancy, however, and lefs cer- 
tainty in this analogy, than in the prededing ; 
or at leaft it has not been ftudied with the fame 
6xa6lnefs ; and it is not fo cafy to be known or 
determined- In general; it is triie, that every acrid 
bitter fait is purgative and attenuant; every 
fait that poifeffes a bitter favour, in*part& to water 
the charader of hardnefs: but it muft hot be 
forgotten, that the fulphatc and carbonate of 
barites, though perfectly infipid^ are poifonons* 



Section IL 

Of the Cryjiallization and Form of Sittt^^ 

II. CRTSTALLizATioKin cheftiiftry figtiifies 
either the property fubftances have of affuming 
a regular form^ or the art of making them take 
it. This form is given them by the help of cer- 
tain circumftances, th^ conjun6Uon of which 
appears to be neceflaiy to favour the arrange-* 
ment of the molecules. Almoft all minerab 
enjoy this property; but there is no fubflancc^ 
in which it a6ls with fuch eriergy, as in thofe 
that are falinc. The circumftances ^iiich favouf 
it, and without which it cannot take f^ace, are 
reducible, with refpe6i; to falts, to the two fo!-' 
lowing* 1. Their molecules muft be divided 
and kept apart by a fluid, that they may after^ 

ward 
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ward tend toward each other, or attrad each 
other reciprocally by thofe £aoes which have 
the greateft relation to one another. 2. It hi 
neceflary, that the fluid which keeps their inte- 
grant parts feparate, ihould be gradually ab** 
ftra^ed, and ceaie to keep them apart 

12. From this finiple expofition it is eafy to 
conceive, that crj'ftullization is operated folely 
by virtue of the attraftion between the mole- 
cules, or the affinity of aggregation, which tends 
to bring them together, and make them adliere 
to each other. Thefe confiderations lead us to 
imagine, that the integrant parts of a fait have 
a form ^eculiai* to them, and that the different 
figure which every faline fubftance affe6ls in its 
cryflMlization, depends on this primitive form 
of iti molecules* They equally induce' us to 
believe, that the polyhedral figures belong to the 
molecules of falts having unequal fides^ or fome 
faces of greater extent than others ; thefe mole- 
cules muft have a tendency to approach and 
unite by thofe faces which are the moft exten- 
fivc. Suppofing this, it will be eafy to con- 
ceive, that, on abftrading the fluid which keeps 
thefe molecules apart, they will unite by thofe 
faces which are bed adapted to each other, or 
which bear the ftrongeft relation ; and if this 
fluid quit them gradually, and fo as to leave the 
faline particles time to arrange themfelves, if we 
may ufe the exprefl^ion, and prefent themfelves 
fuitably to one another, the cryftallization will 
be regulai* ; while on the contrary, too fpeedy , 

an 
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an ab{ira6i;ion of the fcparating fluid will force 
them to come together fuddenly, and as we may 
fay by the firft flees tjjat ofler, in which cafe 
the cryftallization will be irregular, and the 
figure difficult to be afcertained. And if the 
evaporation be altogether fudden, the fait will 
ever form pnly a concrete mafs, which will have 
fcarcely any cryftalline appearance. 

13. As elements of cryftallization we muft alfo 
confider the attraftion of the faline molecules 
for water and for caloric, and the variations of 
this attraftion, which take place in proportion 
to the quantity of thefe two fluids compared 
with that of the faline matter ; the relation this 
attra&ion bears to that which takes place be- 
tween the molecules of the fait, and the differ- 
ence between thefe two ; and laftly, the attrac- 
tion of the fides of the veflel for thefe molecules. 
Thefe are fo many caufes which give rife to 
various fecondary forms in falls, by producing" 
different decrements, more or lefs regular, in the 
layers of their united molecules. 

14. The art of cryftallizing faline fubfiances 
is built on thefe fundamental truths. All falts 
are fufceptible of it, but with more or lefs faci- 
lity : there are fomc which cryftallize fo eafily, 
that we may conftantly fucceed in making them 
affume the regular form at pleafure; others re- 
quire more precaution and care ; and laftly, there 
are fome which it is fo difficult to obtain in this 
llate, that we have not yet been able to effeft it. 
it ii ty ftudying thoroughly the circumftances 

peculiar 
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^uHar t:o each fait, that we fucceed in making 

em cryftallizc. One principal condition for 

j;ttyiiig*l>is operation into effeft, is to diffolve 

l^efeliiie lV\l>ftance in water ; but there are falts 

foWttle lolvible by any means we can employ, 

t\ialit is almoft impoffible to procure them to 

iflttle afterw^ard in a regular form : fuch are the 

Mphate, carbonate, and fluate of lime, and 

Mphate oT barites. Nature ev^ry day prefents 

te us thefe earthy neutral falts cryftallized very 

tcgularly, but art can imitate her only by the aid 

oif a very long fpace of time. There are even 

■many tiiftinguifhed natiiral philofophers, who 

^0 not yet believe the prafticability of the pro- 

cefs mentioned by Mr. Orchard of Berlin, by 

means of which he fays he has produced cryf- 

tals of calcareoiis carbonate. This ingenious 

procefe confi'fts in paffmg water, which has flood 

a long time on falts very little folubl^, through 

a very narrow gutter, and procuring its evaponiAr 

tion with much flownefs. 

15. There are other faline.matters on the con- 
trary, which are fo foluble, and adhere fo 
tenacloufly to water, that they do not part 
with-h: without great difficulty ; and it is like- - 
wife very difficult to obtaih them in regular 
formfs. This takes place with all the del iquefcent 
falts, as the calcareous magnefian nitrates and 
ihuriates. It is but with great difficulty that 
\ire can furmoutit the attraction thefei falts have 
for water; and if iv^fueceed in feparatmg them 
ftoin it by a great efibrt, it is only for a few . 
••Vbx. IV. H moments 
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moments that this feparation takes place, for 
thefe falts quickly lofe their cryftallized ftatc- 

16. It cannot be doubted, that every fait 
has its proper and peculiar mode of cryftalliz- 
ing ; or, which is the fame thing, that it has in 
its primary molecules a determinate form, dif- 
ferent from that of every other. ITiis unquef- 
tionably is the firft caufe of the remarkable 
differences that exift between the cryftals ob- 
tained. The bafes and acids which conftitute 
them, from the falino-earthy fubftances to the 
moft powerful acids, have, for the moft part, 
no determinate figure : there are only fome cir- 
cumftances, which, without altogether deftroy- 
ing their diflinguifhing properties, make them 
affefl; a cryftalline form, as takes place in the 
oxigenated muriatic acid, and in the concrete 
Tulphuric. The cauftic alkalis, however, cryf- 
tallize in laminse, accQrding to the obfervation 
of citizen Berthollet ; and the acid of borax 
exhibits the fame lamellated form to every che^ 
mift. Moft of thefe falifiable or falifiant fub* 
fiances do not affume any regular form in our 
laboratories, either becaufe they are in fad; not 
fufcepttble of it, or becaufe our means are in- 
fufficient to give them fuch a form: but their 
compounds, the ialts, all affeft a regular form, 
and art has attained tlie power of making it dif- 
appear and reproducing it at pleafure in moft of 
them. When we confider this property, altoge- 
ther different from what their conftituent paxt» 
ppffefs, is it poffible to detejminey whether it 
4 depead 
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depend on the acids, or on the alkaline bafes 
by which they are neutralized ? It appeal's, that 
it cannot be afcribed exclufively to either, for 
thefameacids with different bafes, often form falts 
very different in figure ; while in other inftancesi 
the fame bafe, combined with different acids^ 
exhibits equal diffimilitude in its cryftals : it is 
to the total change of the properties of every new 
fali Decompound therefore, that thediverfityof 
forms affumed by thefe compounds muft be at- 
tributed^ 

1 7. There are three general neans of cry ftalliz- 
Ing falts in our laboratories. 

A. Evaporation* Tliis procefs confifts ui 
heating a faline folution, fo as to reduce the 
water which keeps apart the molecules of the 
fait into a fiate of vapour. The more flowly this 
evaporation is conduced, the more regular will 
the cryflailization be. It is thus we proceed 
for obtaining cryflals of fulphate of pot-afb, 
muriates of pot-afh and foda, fulphate of lime, 
and carbonate of magnefia^ Their figure has 
very little regularity, if the water be evaporated 
too haftily, as by a boiling heat : but by keep- 
ing faline folutjons of this fort in a fand-heat 
of forty-five degrees^ or thereabout, veiy beau-» 
tiful and very regular cryflals are conftantly ob-» 
tained in a longer or fhorter fpace of time ; 
and there is fcarcely any fait which may not 
be made to afTume a very diftinft form by this 
procefs, if it be fkilfully conduced- 

B« Refrigeration is fuccefsfuUy employed for 

H2 foch 
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?iny but irregular cryftals, and ibmetimes con- 
crete maffes of no regular forni/ If we have 
not yet arrived at the means of cryftallizing a 
pretty confiderable number of neutral falts, it 
is bccaufe we have not exaftly afcertained the 
degree of concentration, to w^hich their refpec- 
tive folutions ought to be reduced, in order to 
furnifli cryftals. This labour, eafy in itfelf, 
and requiring nothing but time and patience, 
has not yet been completely purfued by che-» 
mifts. It is from the fpecific gravity of folu-? 
tions, that we Ihould obtain thefe data, which 
would be of great utility to the chemical ope- 
rator j and this plan has already been adopted 
with regard to faline matters, in feveral great 
manufaftories, where an hydrometer is ufed with 
fuccefs for determining the point of cryftalliza- 
bility for faline liquors, as M^ater containing 
fommonfalt, falt-petre, alum, &c, 

19. Befides thefe different means of cryftaU 
lizing falts, there are feveral circumftances which 
favour this operation, and the influence of which 
it is necefTary to know how to appreciate, A 
flight motion is fometimes of ufe to bring on the 
cryftallization of a fait, when it had failed to 
take place. Thus if we fhake a capfule filled 
with a fr.line folution, in which no cryftals ap- 
peared, or even remove it to a different place, 
we fliall frequently find cryftallization come oh 
a few moments after the ilighteft agitation. I 
have already remarked, that this phaenomcnon 
cpcu^s [ firticularly with t^ie nitrate and muri- 

at? 
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ate of lime. The conta6l of air feems often 
to be neceffary to the formation of cryftals. A 
folution, evaporated to the point rcquiiite for 
cryftallization, many times affords no cryftals 
in a bottle clofely ftopped, while, if expofed to 
the air in acapfule, cryftals will be fcen to form 
in it very fpeedily. This obfcrvation was made 
with great accuracy by Rouelle the elder. Tlie 
form of the veffel, and the plunging of foreign 
bodies intofaline folutions, have alfo much in- 
fluence on cryftallization. The fir ft of thefe 

/^circumftances affefts the figure of the cryftals, 
and produces in it a very great variety ; for 
this reafon threads, or little fticks, are placed 
with advantage in the capfules, in which the 
cryftallization is performed, for the purpofe of 
obtaining regular cryftals. In this cafe the 
cryftals are precipitated on the threads, and as 
the furface on which they repofe has very little 
extent, they have commonly the greateft re- 
gularity of figure, while in attaching them-, 
felves to the oblique, irregular, uneven fides of 
the earthen pans, or other velTels commonly, 
employed for this ufe, they are more or lefs 
truncated and irregular. 

The plunging of foreign bodies into faline^ 
folutions, has frequently another advantage; 
they determine the formation of the cryftals, 
which would have been much flower without 

* their prefence. Thus a bit of wood, or a ftone, 
thrown into a brine fpring, becomes a bafe, on 
whi^-h the water depofits cryftals of muriate of 

foda. 
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?iny but irregular cryftals, and ibmetimes con- 
crete malTes of no regular fonp. If ^ve have 
not yet arrived at the means of cryftallizing a 
pretty confiderable number of neutral falts, it 
is bccaufe we have not exaftly afcertained the 
degree of concentration, to w^hich their refpec- 
tive folutions ought to be reduced, in order to 
furnifli cryftals. This labour, eafy in itfelf, 
and requiring nothing but time and patience, 
has not yet been completely purfued by che-» 
mifts. It is from the fpecific gravity of folu-^^ 
tions, that we Ihould obtain thefe data, which 
M^ould be of great utility to the chemical ope- 
rator I and this plan has already been adopted 
with regard to faline matters, in feveral great 
manufaftories, where an hydrometer is ufed with 
fuccefs for determining the point of cryftalliza- 
bility for faline liquors, as M^ater containing 
fomrnonfalt, falt-petre, alum, &c, 

19. Befides thefe different means of cryftal- 
lizing falts, there are feveral circumftances which 
favour this operation, and the influence of which 
it is necefTary to know how to appreciate, A 
flight motion is fometimes of ufe to bring on the 
cryftallization of a fait, ^hen it had failed to 
take place. Thus if we fhake a capfule filled 
with a f: line folution, in which no cryftals ap- 
peared, or even remove it to a different place, 
we fliall frequently find cryftallization come oh 
a few moments after the ilighteft agitation. I 
have already remarked, that this phicnomcnon 
cpcu^s I Jirticularly with t^ie nitrate and muri- 
ate 
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ate of lime. The conta6l of air feems often 
to be neeeffary to the formation of cryftals. A 
folution, evaporated to the point rcquifite for 
cryftallization, many times affords no cryftals 
in a bottle clofely ftopped, while, if expofed to 
the air in acapfule, cryftals will be fcen to form 
in it very fpeedily. This obfcrvation was made 
with gi-eat accuracy by Rouelle the elder. Tiie 
form of the veffel, and the plunging of foreign 
bodies intofaline folutions, have alfo much in- 
fluence on cryftallization. The firft of thefe 

/^circumftances affefts the figure of the cryftals, 
and produces in it a very great variety ; for 
this reafon threads, or little fticks, are placed 
with advantage in the capfules, in which the 
cryftallization is performed, for the purpofe of 
obtaining regular cryftals. In this cafe the 
cryftals are precipitated on the threads, and as 
the furface on which they repofe has very little 
extent, they have commonly the greateft re- 
gularity of figure, while in attaching them-, 
felves to the oblique, irregular, uneven fides of 
the earthen pans, or other velTels commonly 
employed for this ufe, they are more or lefs 
truncated and irregular. 

The plunging of foreign bodies into faline 
folutions, has frequently another advantage; 
they determine the formation of the cryftals, 
which would have been much flower without 

► their prefence. Thus a bit of wood, or a ftone, 
tlirown into a brine fpring, becomes a bafe, on 
which the water depofits cryftals of muriate of 

foda. 
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foda. It is from obfeiving this phenomenon 
that fome chemifts have propofed to tlirow a. 
feline cryftal into a folution of a fait, which 
does not cryftallize eafily; and many hftve' aC- 
ferted that this practice favoured the produc- 
tion of cryftals of falts very difficult to beob-^. 
tained in a regular form. Thefe are the princi- 
pal caufes which influence cryftallization, but 
mo doubt there are others, which future obfer- 
vation will make known to chcmiflis. 

2(X The feparation of a fait from the water 
which kept it in a ftate of folution cannot be 
effe^ed in a regular manner, without ^ part of 
this fluid being retained by the fait. We may 
convince ourfelves of this, by taking a fait re-» 
duced to powder by means of heat, as calcined 
fulphate of alumine, or borate of foda, or dried 
fulphate of foda, diifolving it in water, and 
f^ryflallizing it. By this operation we fliall 
find the fait augmented, and in fome cafes to 
double its quantity; that is to fay, one part ©f 
&lt thus treated, will give two parts, of cry ftals. 
Chemiflis have concluded from this phenome- 
Jion,^that a lalt well cryftallized, contains more 
, water than the fame fait deprived of its form ''by 
the a6lion of air or fire: and they have called 
this water, which is foreign to its eflence as a 
fait, but neceflary to its cryftalline form, the 
t»ater of cryJiaUization, becaufe it is in fa6t 
one of the elements of their cryfials; for when 
they are deprived of this water, they lofe both 
their tranfparency and their regular figure. 

2 Different 
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Different falta containr a greater or fiiiallec 
quantity qf thier water of cry ftailization. There 
are fome which contain half their weight, aa 
fiilphate of foda, carbonate of foda, and tlie tri- 
ple fulpbate of alumine : others have but a 
fmali portion, as nitre, muriate of foda, Sec. 
This relative quantity of water of cryftalliza- 
tion, has not yet been determined with accu*^ 
racy in all th€ very cryftallizable- faltsw It may 
be extricated from falts without any way alter- 
ing: their intriiifi€ nature; and it is itfelf perr* 
feftly purCj and fimilar to diftilled water. 

21. As by what has hitherto been faid oa 
the cryftallization of falts, it is proved, that 
the different faline fubftaiices are not cryftal-* 
lized' by the fame proceffes, and follow differ- 
ent laws in tiie formation of their cryftals,. it is 
clear, that we xmy avail ourfelves of this cir- 
cumilance to effe€t their feparation. Thus a 
fait cryftallizable by refrigeration, may. be ol>* 
tained very accurately feparated from another ' 
ialt, which is capable of being cryftallized oa* 
ly- by continued evaporation ; as is done with 
the waters of Lorraine, which contain muriate 
tod fulpbate of foda. Notw^ithftanding this it 
frequently happens, that two falts, diffolved in 
the fame water^ are often found more or left 
mingled together, whatever difference there 
may be in the manner in which they cryftal- 
lize; and that we muft have recourfe to feveral 
fucceffive folutions and cryftallizations, to ob- 
taiix them pure and unmixed. This obferva^ 

tion 
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tion IS ftill more important with regard to thofe 
iaits, which refemble each other in their laws 
of cryftallization; they being much more diffi- 
cult to feparate from each other, particularly 
if they be in greater number. For inftanee, if 
the fame water contained four falts equally 
crj'ftalHzable by evaporation and refrigeration, 
it M^ould be impoffible to feparate them by one 
or two fucceffive cryftallizations^ and the pro-^ 
ccfs muft be repeated a confiderabl6 number of 
times, to enable the flight ihades of difference 
that exiil between their cryftallizabilities to 
a6l: for it muft be remarked, that, though two 
Dr more faits arc equally cryftallizable by refri-r 
geration or evaporation, there exifts percepti- 
ble ihades between them, which modify, as we 
may fay, the general law; without which they 
would always cryftallize together, and we 
could never obtain them thoroughly feparated; 
but this we can do, even with the falts that 
moft refemble each other in cryftallizability. 
There are only a few, which make an exception 
to this general rule, bec^ufe they have a parti- 
cular adherence or remarkable affinity for each 
other; fuch are in general the falts formed by 
the fame acid, and at the fame time -cryftalli^ 
zable by the fame procefs; but thefe Angular 
adherences of falts to each other have not yet 
been fufficiently obferved, though it is a fub-. 
jc6l ftrongly meriting the attention of die-! 
mifts, 

£2. In 
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22. In fine, to conclude this abridged hif- 
tory of the cryftallization of falts, I Ihall add, 
that there is another method of obtaining them 
in cryftals. This is by precipitating them 
from their folutJons by a fubftance which has a 
greater affinity than they have for water. AU 
cohol poured into a faline folution produces 
this effe6l with mod neutral falts, fuch only as 
are foluble in this liquid being to be excepted. 
The lame phenomenon of the precipitation of 
faline cryftals, takes place in the mixture of 
fome falts of very different folubility, and 
even fometimes on the mixture of different fa* 
line Iblutions. In general cryftals are precipi- 
tated from folutions of alkaline falts by the 
lixivium of potafli,, or cauftic foda, provided 
this lixivium be fufficientlv concentmted^ 




Section III, 

Of the Fujibility of Saks, or the Aftion of 
Fire on thefe Suhjiances. 

23. THOUGH the title of this divifion in- 
dicates, tliat it treats of fufibility we muft 
comprehend in this term all the effe6ls, which 
falts are capable of undergoing from the a6lion 
of firet In this aftion there is a feries of phe- 
nomena different from each other, and which' 
are frequently independent of fufibility ; bcr 
fides, the fufion which faline fubftances experir 
ence, isi often but one qf the eftefts, that pre- 
cede 
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cede or axjcompany other altepationsj produced 
by the accumulation of caloric in thofe fiib- 
ftances. On generalizing the whole of thefe 
alterations, of which falts are fufceptible by 
the aiSlion of fire, I find they may be reduced 
to fix kinds, to which we may refer all faline 
fiibftances : 1 ft, aqueous fufion : Sd, igneoiia 
fiifion : 3d, decrepitation : 4th,- fimple volatili- 
zation : 5th, volatilization with alteration : 
6th, decompofition. Let us take a brief view 
of each of thefe aftions, and fee what it con- 
tains ufeful to be known with refpedl to the 
hiftory of falts. 

24. By aqueous fufion we mean that lique- 
faftion, which is owing to the water that en- 
ters into the cryftaliization of thefe falts. 
Wlien this water is abundant, when it extends 
for inftance from a third to half the weight of 
the fait, and the fait is at the fame time very 
foluble, on heating the cryftals of the fait, 
their water is increafed in temperature, dif- 
folves them, and exhibits a very thick faline 
liquor. This .fufion is in fa6t nothing but a 
hot folution: accordingly, when the fait that 
undergoes it is fuffered to cool, it returns to 
the folid and even cryftallized ftate. Likewifc 
if we continue to heat a fait thus fufed, its 
folvent,* or water of cryftaliization becomes its 
water of folution, is volatilized, quits it, and 
the fait dries. This effect has been feen in the 
fulpliates of foda and magnefia, the triple ful- 
phate of alumine, &c. If the a6i:ion of the fire 
be carried fo far as to evaporate all the water 

of 
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of cryftallization by contmuing to heat the fait 
after its aqueous fiifion, and if it bedried, we 
are then faid to calcine it. Formerly this was 
called burning a fait; and fuch was the mean- 
ing of burned alum. Thus the effeft of the 
aqueous fufion is a true folution in boiling 
water. 

25. By the term igneous fufion we indicate 
that which falts experience independently of 
their water of cryftallization, whether it occur 
after the aqueous fufion, and fucceed to it, or 
whether it be efFe6led without this fufion pre- 
vioufly taking place. The firft cafe complete- 
, ly afcertains the difference that exifts between 
the two fufions. The fecond exifi» when on 
keeping the fait in a ftate of fufion wq per- 
ceive it does not dry, but remains conftantly 
fluid It is fuppofed, that falts fufceptible of 
this^ igneous fufion, without the aqueous fu- 
fion preceding it, contain but little water of 
cryftallization, or are much more tenacious of 
what they contain than the former. It is ob- 
vious, that not being fufceptible of lofing it, 
or of being dried, we cannot fay of them, that 
they are calcinable. There are faline fuftanccs 
of this kind fo fufible, that they are even capa- 
ble of ferving as fluxes. The phofphates and 
borates particularly belong to this clafs. Others 
are very difficult to fufe ; and though fome are 
fo to fuch a degree that they were formerly be- 
lieved to be Jnfijfible, we are at prelent per- 
fuaded that there is no fait endued with perfect 

infufibility, 
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infufibility, or the fufion of which we cannot 
accomplifli by means of" a fufficient fire.- 

26. I rank decrepitation among the pheno- 
mena of which falts are fufceptible from the 
a6lion of fire^ becaufe there is in fa6l a prettj' 
great number in wiiich it takes place. The 
name it bears is derived from the noife made by 
the fait when expofed to a fudden heat, either 
by throwing it on burning coals, or by heating 
it ftrongly arid rapidly in a crucible. This 
noife is owing t6 the difperfion of the falin€ 
molecules, and the manner of their ftriking tlie 
air with which they are thrown : the fpjintery 
breaking of the fait is occafioned by the rapid 
volatilization of the water, not fufficient in 
quantity to produce fufion, which flies off in 
the ftate of vapour, and is fuddenly made to 
occupy a fpace much mote cpniiderable than 
that which is filled before between the faline 
molecule^ among which it was concealed. It 
is evident, that a fait after decrepitation, or 
being deprived of its water of cry ftallization, is 
precifcly in the fame ftate as one that has been 
dried after aqueous fufion. This phenomenon 
is very ftrikingly exhibited by the fulphates of 
barites, lime, ftrontran, and pat-alli^ the nitrates 
of barite and ftrontian, and the muriates of 
pot-afli, fqda, &c. 

27. The limple volatilisation of a fait, with- 
out its experiencing any intrinfic change, fup- 
pofes an attraftion between its component parts 
too ftrong to be overcome by caloric j and at 

the 
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the iame time a tendency to combine with it, 
which enables them to affume the gafeous fonti 
without feparating from one another. There 
are very few faline fubftances which poffefs 
thefe two properties; and though it might be 
truly faid, that fcarcely any one is exempt from 
volatilization at a very high temperature, there 
are but very few capable of rifing in the ftate of 
vapour, and at the fame time preferviirg the 
exa3; proportion and complete adherence of 
their conftituent parts. The muriate and car- 
bonate of ammonia are thofe to which this 
iimpie volatility, accompanied with their pre- 
fervation and integrity in the moft ftriking de* 
gree, is commonly attributed. Yet feveral 
chemifls have remarked, that, on fubiiming 
either of them, an ammoniacal fmell exhaled, 
which appeared to indicate a partial decom- 
pofition of thefe two ammoniacal falts. 

28. It is in fa<5t much more common for the 
aftion of fire on volatile faline fubftances, and 
more particularly oji the ammoniacal falts, fince 
it is among thefe we find the moft volatile, and 
perhaps, the only ones that are completely fo, 
not to confine itfelf to their fimple fublimation, 
or at leaft at the moment when it eftefts this, it 
begins to diminifh the attiadion of their prin- 
ciples, and occafion their difunion. This takes 
place when the ammonia is united to an acid 
more fixed aud lefs decompofable than itfelf, 
an4 then the fait fublimed is found to have an 
excels of acid, or to be trulv acidulous. Thus 

it 
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it IS with the animomacal fulpfaate m particu- 
lar ; and perhaps the muriate of ammonia it- 
felf is nearly to be claffed with it, as.it appea/rs 
to undergo an alteration fomewhat analogous 
from the aftion of fire. 

29. Many falts experience a decompofition 
more or lefs complete from the a6lion of caloric 
accumulated in greater or fmaller quantity. On 
comparing every thing that occurs in this fpe- 
«es of adion to all the faline fubftances, we 
know, we find four kinds of very diftin6l 
decompofition, to which the effeds produced on 
thefe matters by fire, may be referred. 

<i. Sometimei^ the acid flies off, and quits the 
faline compound, fo a-s to be capable of being 
colleded in a receiver, and to leave the bafe un- 
combined. For.this it is requifite, that the acid 
on the one hand be volatile, and tiot decompo- 
fable by heat ; and befides, that its atlradion for 
the bafe be fufficiently weak to yield ,to the ac- 
tion of fire. Thus it is with the fulphate, 
muriate, and carbonate of zircone, the muriates 
of raagnefia, fircone, and alumine,. the car- 
bonates of lime, magnefia, glucin?, zircone;, 
and even thofe of lime and foda. 

h. Some falts are decompofed by fire, in a 
mode the reverfe of the preceding. It is the 
bafe which is difengaged from the acids, becaufe 
it is volatile, and adheres feebly to thein. To 
this kind of decompofition, we mull reftr what 
takes place with fuch of the ammoniacal ialts 
a'S part with their ammonia, and leave their acid 

bare 
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bare when expofcd to a high temperature. Such, 
among others, are the phofphate and the borate 
of ammonia. This it is obvious, goes further 
than partial difengagement, and the formation 
of an acidule. 

c. There are falts fufceptible of a more 
thorough alteration by the aftion of fire, be- 
caufe then acid is capable of being decompofed 
by it, and reduced wholly, or in part to its ele- 
ments. Such are all the nitrates, fuper-oxigenated 
jnuriates, fulphites, and phofphites. The firft, 
more or lefs ftrongly heated, give out, as already 
has been feen, oxigen gas and azote gas, and 
are thus reduced to their pure bafes. The fe- 
cond lofe their oxigen, and again become mu- 
riates. Thofe of the third and fourth kinds lofe 
tlie fulphur or phofphorus which they contain 
in excefs, and thus return to the ftate of ful- 
phates or phofphates. 

d. Laftly, there are feme which are ftill more 
intimately and completely altw'ed by the a6lion 
of caloric than the preceding, both their acid 
and their bafe being recij^rocally decompofed 
at the fame time. Thefe are, in fa6l, much 
more rare, for we know fcarcely any one of 
this kind, except the ammoniacal nitrate: but 
there is reafon to believe, that by ftudying more 
carefully the different faline fubftances hitherto 
little known, feveral fpecies will fome day be 
foun4 to belong to this order of igneous altera* 
tion. 

Vol. IV. I Section- 
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^ Section IV. 

Of the A6lion of Air on Salts. \ 

SO. ALL cryftallized falls expofed to the air 
are not altered in the fame manner. There arc 
fome which experience no perceptible change : j 
but feveral, more or lefs readily, lofe their tranf- .j 
parency and figure ; and of thefe, fome gra- i 
dually diffolve with an addition of weight, others \ 
lofe a portion of their fubftance and becotnc 
pulverulent. • The firft of thefe alterations has 
received the name of deliquefcence ; the fecond, \ 
that of efflorefcence. 

3 1 • One of thefe phenomena has been called 
deliquefcence, becaufe the faline fubftance tha^ . 
exhibits it, becomes liquid. It was alfo faid 
formerly, that a fait deliquefced, or melted per 
deliquium^ when it wns thus diffolved by tlie 
conta6l of ain The M'ord defaillance (fainting) 
was thus fynonimous with deliquefcence : but 
this expreflion has grown obfolcte, and it is 
fcarcely ever found, at prefent, in chemical 
books. This alteration is produced by the falt'^ 
attracting the humidity contained in the air, 
and I have thought proper to confider it as the . 
effeft of a true cleAive attraction, which is 
ftronger between the fait and the water, than 
between the water and the air of the atmofphere. 
Deliquefcence is not the fame in all falts, either 
with refpeft to the rapidity of its taking place^ 

> or 
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or the degree of fatiiration to which it is 
liniited*. There are fome, as the nitrates and 
muriates of lime and magnefia, which attrafl; 
tlie water from the air, and dry it as we may 
fay, with very confulerable energy, by abforbing 
a quantity ofthat fluid greater than their own 
weight. Some others alfo are very deliquefcent, 
but do notattra6t the humidity of the air with 
equal promptnefs in fo large a quantity : and 
laftly, there are others, which only acquire a 
perceptible moifture, and do not completely 
diflolve, as the nitrate of foda, muriate of pot- 
afli, ammoniacal fulphate, &c. 

SSi Efflorefcence has been fo called, becaufe 
the falts fufceptible of it, appear to become co- 
vered w^ith little white filaments, fimilar to the 
fublimed fubftaiices, known in chemiftry by the 
name of forceps. This property is the reverfe 
of deliquefcence : in the latter, the faline eryf- 
t^ls decdmpofe the humid atmofphere, becaufe 
they have a ftranger eleftive attra6lion than the 
air of the atmofphere has for water : in effloref- 
cence, on the contrary, it is the atmofphere that 
decompofes the faline cryftals, becaufe the air 
has a greater affinity for water than the falts 
that form the cryftals* It is theii- water of 
cryftallization, therefore, which is taken from 
them by efflorefcence ; and this is the reafon why 
falts when they efflorefce lofe their tranfparency, 
their figure^ and part of their mafs- It is ef- 
fential to obferve, that all efflorefcent faline 
crj'ftab undergo an alteration from the aftion of 

I a the 
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the aif, fimilar to what is produced in them hy 
heat: it is a fort of flaw awd cold calcinatioa 
that decompofes the cryfkUized falts, and'fe- 
paraies from them the water, to which they owed 
their cryftalline forms, as well as all the proper- 
ties that diftihguiflied themes JkHne cryiflals. 
Accordingly, a fait completely efflorefced, ex- 
periences precifely the fame lofs of weight in 
this procefs, as when it is dried by the a6lion of 
fire. It is to be remarked alfo, that the effloref- 
cent falts belong to the clafs of the moft folu- 
ble, and of thofe which cryftallize by there- 
frigeration of their folutions. 

3^. As with deliquefcence, fo with effloref- 
cence, it is riot the fame with refpe6t to all the 
neutral falts in which it is obferved. There are 
fome, as the fulphate and carbonate of foda, 
which efflorefce fpeedily, and to-' the very laft 
"cryftalline particle, fo that they are reduced to 
a very fine white powder. As thefe have loft 
more than ^alf their weight by this decompofi- 
tion of their cryfl;als, we may thence conclude, 
that it is from the great quantity of water enter- 
ing into their cryftalli^ation, they experience 
an efflorefcence fo compleie : and in fa6i;, the 
falts which efflorefce but v^y little, as borax, 
alum, and fulphate of magnefia, do not contain 
fo large a quantity of this fluid in their cryftals. 
If the efflorefcence depend on a fl:ronger elec- 
tive attraftion between the air and the water, 
than between the water and the fait, this phe- 
ooraenon will take place in a more fpeedy and 

ilriking 
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' ftriking manner when the atmofphere is very 
dry : and this agrees precifely with ohfervalion, 
while air loaded M'ith moifture has not the fame 
a^iion on the efflorcfcent falts, but leaves them 
unattacked. This aflcrtion may be further con- 
firmed by pouring a fniall quantity of water oh 
faline qryftats £ufceptible of efflorefcence : for 
this being done, the atmofphere takes up this 
water, and faturating itfelf with it'does not at- 
traft that which entei"s into the conftitution of 
the cryftals, and tliefe remain unaltered : but if 
we do not take care to renew the water, the air 
w\\\ thcai a6i on the cryft^Uized f^lt, and deftroy 
its cryftallization,. This phenomenon is daily 
obferved in pharmacy, and the venders of drugs 
take' care to mpiften the cryftjals of fulphate of 
foda with a fmall quantity of water, iu order to 
prcferve their beauty and integrity. 



Section V. 

Of the Solubility of Salt^ or their Relation to 

JFater. 

34. THE folution of falts in water, or the man- 
ner in which thefe bodies diffolve in this h'quid, 
the relative quantity they require to diflblve 
them, and the phenomena which take place dur- 
ing their folution, deferve the moft ferious atten- 
tion of chemifts, and this has been ;^aid"them ; 

for 
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for they are among the things that have been 
moft ftucHed, and obferved with the greateft 
care and accuracy in our laboratories. As it is 
effefted,' that is to fay, as falts diffolve and be- 
come Jitjuid without movement, without agita- 
tion, and wiiliout bubbles ; while there are many 
bodies, which, while they ihare the liquidity 
of acids, &c. excite much movement, and oc* 
cafion the extrication of many bubblA of elaf- 
tic fluids in what is called eftervefcence ; fome 
chemifis have propofed to make a diftinftion 
l>etween thefe two diffolutions, and to call the 
flrft, that of faline fubftances, which is in fa6^, 
ojTily a fcparation of the molecules cftefted by 
water, folution, the other diffblution. But the 
.difference between thefe two exprefllions, which 
is little perceptible, has not been admitted by 
the majority of chemilts. It is important, how- 
ever, to obferve here, that the difference be- 
tween the two phenopiena confiiis in this, that 
a fait diflblving in water does not change its 
. nature any more than the water itfelf, but- when 
a metal is dilTolved in an acid, the nature of 
both thcfe fubftances is; changed before they 
unite, 

35. Though there is no real change of nature 
hetvecn the falts, and the water that unite in 
diflfolution, this effeft muft not be confidcrcd 
as a phenomenon fimply pliyfi^al, as a mere 
niechanical divifion of parts. There is an iriti- 
mate penetration of the molecules ; their rela 
tipqsc of diftauce and attraflion are at one 

modifiecJ 
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modified ; they lofe or abforb caloric ; moft fre- 
quently.this principle is evolved, and the den- 
fity of the fiibftances augments, or becomes 
greater than the mean that fhould refult from 
the two known ' denfities. There is befides a 
rhemical attraction between the molecules of 
the fait, and the molecules of the water: 
fince they can be feparated only by chemical 
means ; fince a ftronger attraflion of fome other 
body for water as alcohol, &Ci feparates them ; 
and fince all the modifications of adhefion, 
which can take place between the faline parti- 
cles, and the parti(!les of water, are the caufes 
of many other modifications in the forms which 
the falts are capable of afl'uming; for this is 
frequently the fource of the varieties of figure 
obferved in laline cryfl:als, owing to varied 
decrements on the edges and at the angles, and 
to an arrangement of their molecules manifeftly 
dependent on attuaftion. 

56. It has been feen in the detailed account 
of the fpecies of falts, that each poflefles a de- 
terminate degree of folubility; that is to fay, 
each requires a different quantity of water for 
its liquefa6lion or folutjon. It has been feen 
likewifcj thi^t this degree of folubility varies ac- 
cording to tlie temperature of the water, aug- 
menting in general with its iqcreafe. This pro- 
portion between the lalt and tjie water has 
already been determined fco- a pretty confidera- 
ble number of faline fubftances; but the t^flc 
i^ far from being completed, and we may aflfirmj 

that 
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that the folubility of one third of the falts fabri- 
cated in our laboratories is not yet accurately 
known. The nature of the inquiries for obtain- 
ing this knowledge is fimple, and fufficiently 
eafy ; yet, there are ia niwnber of folubilities 
which have been eftimated imperfe^kly, or not 
at all. In the purfuit of this talk, it will not be 
lefs important to determine the change of tem- 
perature, or difengagement of caloric, which 
takes place in every folution, as well as the fpe- 
cific gravity imparted to the water by different 
quantities of the fame fait. Tables of thefe dif- 
fereiit Hates fliould be made out, which would 
be of great utility both to the chemift and to the 
manufafturer. 

37. On comparing the principal degrees of fo- 
lubility known in falts, it may be remarked, that 
fome not diffolving in feveral thoufand times 
their weight of water, are commonly confidered 
as infolubk : that others, requiring feveral hun- 
dred times their weight of water, are called diffi^ 
cult to diffolve, or fpar in glyfoluble ; that many 
diffolving in twenty, thirty, or forty times their 
weight, are termed moderately foluble ; that 
a pretty confiderable number, demanding only 
from four to fix times their weight of water, 
are very f&luble ; and the moji foluble will dif- 
folve in an equal weight, or lefs, or even in half 
their weight of water. AH thefe denominations, 
and the phenomena they reprfefent, apply in 
general to water at the mean teinperatare of our 

climates; 
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olimates; that is to fay 12^5 degrees of the 
centigrade thermometer. 

38* For falts that are more foluble in hot 
frater than in cold the fame general feries of 
iblubility, varying in proportion to the heat 
of the water, may be adopted. There are fome" 
in which the ^ difference is fcarcely perceptible : 
tiiere are others in which it increafes in a very 
rapid ratio ; in which it is double, for inftancer 
andlafily, there are fome which are incompara- 
bly more foluble in hot water than in cold, fo 
that the proportion between the extreme of their 
folubility in hot water, aind their folubility itf 
' cold, is as 'fix to one. There catt be no' doubt," 
that experiments made with precifion on a greSa^ 
number of thefe differences, which ate not 
known, would be of real utility to the fcien<^, 
and lead us to truths, of ' which w« can yet fotm 
no fufpicion. > 






■f. • 



Article XIV. 

■ * . . ■ 

I 

A Table of S'dlts^ arranged according to their 
AffinitieSj and dijiinguijhed by fpecijic 
■ '* CharaBers. 

1, However methodical I have endeavoured 
to render, the hiftory of ifaiti^ the clue that has 
guided me in. their ciaffification and arrange^ 
ment may hive been loft amid the long details 

of 
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of which that hiftory confifts. To. render this 
method more diftincl and ftriking, irhieh I cfan- 
lider as theLOtjlytnode of iludying in future, 
and of retaining in memory the properties? of 
faline fubftances, fo numerous at prefent, and 
which will become ftUl more fo, I think it ne- 
ceffary ;to retrace tlieir fyftematical aiTangenient 
on a fmalierfcaiej iand to annex to each parti- 
cular fpecies, fame of the; properties, which may 
(b"^^ todiftinguifli it from all others. It is an 
attempt at thc= method and defcriptrons of 
I^inn6, applied to one of the parts of chemifrry 
. which appei^rs in truth moft fufceptible of it,- 
and t(> which it is at the fame time moft necef- 

j-% jt,mti(l.be remarked, in order to form a 
juft'conceptioff of the following details, that J 
Ijave taken, as. generic cliarafters only, one or 
two of the moft ftriking and difiind properties ; 
* tliat this property, or thefe properties, re- 
curring in all the fpecies of the genus, it muft . 
not be forgotten^ that they may become fpecific 
or diftinguifliing ch^ra^ers, M^th regard to the 
fpecies of another genus ; that thofe which find 
aplace Ji; th9 tldcription of each fpecies, ferve 
only in ftricl^^fs tQ.djftinguiflithe fpecies of the 
genus from each other, .tlie preliminary idea of 
the generic character being always underftood ; 
fhat'ijt ?s onthisatcdunt'the fpecies which cor- 
ref{)Qnditwm the identity ofrtheir bafes in the 
difierent genera, . ^have analogdus charfeidei-s,- 
tikiCafrmpltUe: propertied of thefe bafes, which, 

':o in 
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in fucli cafes, cannot diftinguifli thefe fpecies 
from each other, but by the help of their generic 
charaflers. It is very rare for a fpecies to ex- 
hibit a chemical property, which belongs exclii- 
fively to itfelf. 

3. On this occafion, 1 fhall obferve, that the 
Linnean method of defcription, fo ufeful to the 
^\idy of natural hiftory, by its precifion, clear- 
uefs, and the ftriking and decided characters it 
exhibits,* when well executed, is of fuch impor- 
tance in its application to chemiftry, that this 
fcience mud expe6l from it, a very defirable 
improvement in its ftudy. Some modern au- 
thors have already attempted this Linnean lan- 
guage, and its laconic ftyle of defcription, in 
anatomy : Jbut no chemift has yet made a fimilar 
e0ay, either in the theoretical or pra6lical (Icr 
partippnt of chemical fcience. What I am 
going to offer here, may give an idea of the ad- 
vantages which we may reafonably expefl from 
this mode of defcribing the properties, that 
depend on the nature and intimate aftraftioris 
pf the principles of bodies, 



Genps I. 

Sulphates. 

Generic charaBers/ Affording fulphurets; 
Vhen heated red-hot with charcoal ; copioufly 
precipitable by the folution of barites. 

4 . Species 
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Sulphate of Barites. 

^, Speciftc Charfcters,^^ Very heavy, infipid, 
inibluble ; frequbnt in the native itate ; in-, 
decompofable by the, acids and by tlie fiitiple 
aljkalis; the ni 9ft r permanent of falts; ppi- 
fonous. 



• 'f 



' SpEblES 11.. 

. • ■ ..t • .-, . ■ . • ., 

1; , ^ -Sulphate^ ^ Pot-ajh^ . ! r 



f 
> I > 



' Specific Characters. Bitter, foluhle. afford- 
irig nitrate of pot-a^^ With nitric acid, and 
ifijflpliate of linie with the calcareous nitrate 
and^murr^te I purgative;" refembling porcelaia^ 
after its fufion, * 



Species III. 
Acid Sulphate of Fot-Ajh. 
specific Characters. Sour, very fufible, part- 



t. .,■ i 






S " Species 
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SPECIES IV. 

Sulphate of S^da. 

V 

specific Charcbcterf. A cool and bitter tailc ; 
efflorefcing in tbp air; iipt precipitable either 
by ammonia or lime; an attenuant purga- 
tive. 



Species V. 

Sulphate of Strontian, 

Specific Characters. Heavy, infipid, infolu- 
ble; frequently foffile with fulphate of barites; 
differing from the latter by the purple colour 
it imparts to flame before the blow-pipe, by 
being decompofable by the fixed alkalis, and 
by not being poifonouis. 



Species VI. 

Sulphate of Lime. 

Specific Characters. Infipid ; frequent in the 
earth, and in waters, which it renders Tiard ; well 
cryftallized by nature; httle foluble ; precipl- 
table by the oxalic acid and by barites ; form- 
ing plafter by calcination* 

Species 
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SPECltS Vll. 

Sulphate of AmmonidC4 

Specific Characters. Acrid, bitter, cryftal* . 
lizable, volatile; rendered atidulous by fire; 
giving out ammonia with lime. 



<" 
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Sulphate of Ma gnejid. 

Specific CharaCters4 Very bitter, very cryf* 
tallizable ; precipitable hy lime, partly fo by 
ammonia, and not at all by the carbonates of 
pot-afh and ammonia ; purgative. 



Species IX. r 

AtnmoniacO'Magnefian SulphatCi 

Specific Characters. Lefs foluble tliart 
the two preceding fpecies; cryftallizing more 
quickly ; yielding by means of the fixed al- 
kalis, a magnefian precipitate and volatilized 
ammonia. 



^ 



Species 
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Sl^£CIES X 

Sulphate of Glucine. 

Specific Characters. Sweetiili and faccha- 
rine^ precipitable by barites, and by all the 
alkalis, an excefs of which re-diffolves the 
precipitate ; the precipitate very foluble in car- 
bonate of ammonia. 



Species XL 

Sulphate of Alumine, Satu?*ated or Acid. 

Specif c Characters. Styptic to the tafte ; not 
cryftallizable, forming a jelly ; precipitable by 
potaih and foda, an excefs of which re-dif- 
folves the earth. 



Species XII. 

Acid Sulphate of Alumine and Pof-ajh. 

Specif c CharaEier$, Styptic to the tafte ; of 
an o6lahedral figure ; yielding pyrophorus whea 
calciped Vith veoTtable matter ; aftringent. 



Species 
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Species XIII. 

Saturated triple Sulphate of Alumine. 

Specific CharaBers. Infoluble, itifipid, earthy, 
jor cryftallized in cubes ; exhibiting traces of 
pot-afh and ammonia like the preceding, but 
not yielding pyrophorus. 



Species XIV. 
Sulphate of Zircone. 

Specific CharaBers. Pulverulent, or in fmall 
needles ; friable, infipid, decompofable by the 
heat of boiling water which precipitates ita . 
bafe ; infoluble except by the aid of the ful- 
phuric acid. 



Genus II. 
Sulphites. 

Generic CharaBers. Yielding fulphur, and 
becoming fulphates in the fire; exhaling the 
fmell of fulphur with efflorefcence and fpark- 
ling, burning by the conta6l of fulphuric, ni- 
tric, muriatic acids, Sec; changing into ful- 
phates 
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phates by long expofure to the air when they 
are dry, and very quickly when in a ftate of 
folution» 



Species XV. 

Sulphite of Barites. 

Specific CharaBers. Pulverulent, needled or 
tetrahedral ; very heavy ; little fapid ; infoluble, 
except in an excefs of fulphureous acid^ 



Species XVI. 
Sulphite of Lime. 

Specific CharaBers. Pulverulent, or in hexa- 
hedral prifms with pyramids of fix very long 
faces ; little fapid ; permanent a long time in 
the air in its dry form ; little foluble, lefs fo 
than the fulphate of lime. 



Species XVII. 
Sulphite of Fot-^aflu 

Specific CharaBers. In radiated needles or 

rhomboidal laminse ; of a pungent fulphureous 

Vol.; IV. K tafte; 
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tafte; decrepitating^ in the fire; efiorBfcent; 
its folution ipecdily abforbing oxigien gas, aad 
forming a pellicle of fulphate in the air ; very 
foluble ; decompofing the foluble fulphates. 



• •*. *> 



Species XVIIL > 

Specific CharaBcrs. Prifms of iPbiif fides, with 
dihedral fummits; a cool; fulphurtous tafte; 
fufion aqueous ;, efBorefcent or foluble ; cryftal- 
lizing by refrigeration ; the mod loaded with 
water of cryftallizatiQn. 



^ 



X 



\ . .\-"! • ■ ' ' "y 



Spbcies XIX. 
' Siilphite'df*'Sf7{)nHan. 
Specific CharaBers. Unknowai ^ : 



i. : ' . ■ y 
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S'PEciEs 'xx; 

■ • • 

Sulphite of Amthonia, ^ 

Specific CharaBers. Prifmatic ; a cool and 
pungent tafte; becoming acid by fublittiation; 

delique* 



deliquefcent ; the moft fpeedily changed into 
fulphate by the air. - 



Species XXI. 

Sulphite of Magn6jia. 

Specific CharaBers. In the iorrp: of flat- 
tened tetrahedra ; foftening into a mucilage in 
the fire ; fwelling up much in calcination, lofe- 
ing by the aftion of fire the whole of its ful- 
phureous acid, and leaving the magnefia pure. 



Species XXII. 

Ammoniaco-rnagnejian Sulphite. 

Specific CharaBers. Cryftallizable ; yielding 
by fire acid fulphite of ammonia fublimed, and 
fulphureous acid, and leaving the magnefia 
calcined. 



Species 5CXII1. 
Sulphite of Glucine. 
Specific CharaBers. Uiiknowti. 



K2 Species 
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Speci£s XXIV, 

Sulphite of Ahimine. 

Specific CharaQers. A white greafy powder j 
crackling with water ; little folublc even in an 
excefs of its acid : its acid folution however 
yielding in the air a tenacious and du6lile pel- 
licle of fulphate* 



Species XXV- 
Sulphite of Zircone. 
Specific CharaBers. Unknown, 



6. Genus III* 

Nitrates. 

Generic CharaBers. Yielding imptire oxi* 
gen gas mingled with azote by the adion pf 
fire, Avhich reduces them to their bafes ; giv- 
ing out a white vapour with concentrated ful- 
phuric acid; inflaming all Combuftible fub- 
ftances in a red heat. 



Species 
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Species XXVI. 
Nitrate of Barltes. * 

Specific CharaQers, Cryftallizable in o6ia- 
hedra ; very foluble ; the only fubftance that 
yields pure barites by ftrong calcination ; the 
(Jhly nitrate that precipitates abundantly and 
forms an itifoluble^ fediment with fulphuric 
acid; poifonous. 



Species XXVII. 
Nitrate of Pot^Jh. 

Specific CharaBers. Prifmatic; of a cool 
tafte; unalterable in the air; very fufible; 
cooling greatly with water; yielding a faline 
and cryftallized precipitate with oxalic acid. 



Species XXVIII. 
Nitrate of Soda. 

Specific CharaBers. Rhomboidal ; a little 
deliquefcent in the air ; yielding no cryftallized 
precipitate with oxalic acid. 

4 Species 
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Bi^f^cizi XXIX, 

Spetific CMrdM^r^, Cryftalli^ing like the ni* 
iX9ijp of baritQ3 ; yielding \U bc^fe v^ry y^tft by 
c^Jcinatipfl ; jf^dening thp ftwB€ of the blow« 
pj pf , of a wa?^ candlft of iil^0hol ; precipit4'« 
^l? t>y fi^ed alkali? ; not ppifonou^ 



Species XXX, 

Nitrate of Lime, 

Specific Characters. Very deliquefcent j very 
ficid; precipitate by the fulphuricand oxalic 
acids ; decompofing the fulphat^ pf pot-r^fli^ 
fpdjv, ^nd ?immoiua, 



Species XXXI, 
Nitrate of Ammonia^ 

Specific CharaQers. Acid, bitter, brilliant, 
fatin-like, deliquefcent; inflaming alone in clofe 
veffels, and yielding water as a produft with 
^ pojtion of nitric acid not decompofed, 

Sp«cie§ 



BtiCtLlifiyt TABtE 6if SALT& 135 



Sfteik XXXII. 

s 

Nitratt ^f Magnefih. 

' Sptcijic CkarOHfeh/' Cryftallizing difficultly; 
yielding no precipit^e with faturated carbo- 
nate of pbt-aft; fubfiding Ipeedily in triple 
cryftals from its folution on the addition of 
that of nitrate of ammonia. 



Species XXXIII. 
Ammoniaco-magnefian Nitrate. 

Specific CharaEters. Very cryftallizable ; pre* 
cipitating its magnefia by fixed alkali, and at 
the fame time*giving out ammonia. 



j> > 



Species XXXIV. 

Nitrate ofGlucine. 

Specific Chara^h's. Ot a fweetiih and fac- 
charine tafte,. mixed with a little .roughnefs ; 
precipitable by all the bafes, except alumine 
and zircone ; forming with ammonia a preci- 
pitate which carbonate of ammonia re-dif- 
folves. 

Species 
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Species XXXV. 

Nitrate of Alumine. 

, Specific CharaBers, Not dryftallizablc ; of 
a ftyptic taftc ; in form of jelly ; yidding by 
atnihonia a precipitate whicli the, fixed alkalis 
re-diffolve. 



Species XXXVI, 
Nitrate of Zircone. 
Specific Characters^ Unknown- 



7. Genus IV, 

Nitrites. 

Generic Characters. Obtained by heating and 
half decompofing nitrates by fire ; difFufing an 
orange-coloured vapour of nitrous acid when 
a6led on by fulphuric acid, or even by nitric 
acid. 



Species 
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Species 

S7. Nitrite ofbarites. 

38. Nitrite ofpot^ajh. 

39. Nitrite of foda^ 

40. Nitrite ofjirontian. 

41. Nitrite of lime. 

42. Nitrite of Ammonia. 

43. Nitrite of magnejia. 

44. Ammoniaco-magnejian 
nitrite. , 

45. Nitrite of glucine. 

46. Nitrite of alumine. 

47. Nitrite of zircone. 



Too little known 
yet as fpecies for me 
to attempt to give 
their fpecific charac- 
ters: but it is ob- 
viouSy that, to de- 
termine the particu- 
Uar fpecies, when once 
4he genus is known, 
the fimple action of 
fire, which will leave 
the bafe difengaged 
and pure, is fuffici* 
ent for this invefti- 
gation. 



8. Genus V. 

Muriates. 

Generic Characters. Yielding, when a6led 
on by concentrated fulphuric acid, a white 

vapour of muriatic acid, which is difengaged 
with crackling and effervefcence ; yielding, 
when aded on by nitric acid, oxigenated mu- 
riatic acid gas ; the moft volatile and leaft de- 
compofable by fire of all the falts. 



Species 
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Species XLVIII. 

Muriat-e of Barites. 

- Specific Characttrs. Yieldimg larg^ and line 
bevelled cfyftalline tablets,' diffuling. a thick 
vapouf, and 'at the fame titn6 foVniiiig a lieavy 
and copious precipitate Avhen a9:ed on by ful- 
l^hiiiic acid; extremely atteniiant and poi- 
fonous. 



Species XLIX. 

Muriate of Pot-AJli. 

Specific Characters. Of a cubic figure ; of a 
bitter and fait tafte; forming acryftalline pre- 
cipitate with oxalic acid ; purgative and febri- 
fuge. 



Species L. 

• f * 

' . • . : / • 

Muriate of Soda. 

Specific Characters. Of a cubic figure ; of 
tn agreeable fajt tafte, being the only one that 
affords it among th^ njumerous trijbe of falts ; 
decrepitating in the fire ; affording no preci- 
pitated 



pitated cryftals with oxalic acid ; the natural 
feafoning of food both to man and to feveral 
animals. 



SPECIES LI. 

.. . Muriate of Strontian. 

Specific Characters. In figure fimilar to tJie 
muriate of barites; differing from it by being 
precipitable by alkalis, by the purple colour it 
imparts to flame, and by not being poifonous. 



Species LII. 
Muriate of Lime. 

Specific Characters. Ciyftallizable in a mafg, 
with much heat ; very deliquefcent, very acrid ; 
producing much cold with ice; precipitated 
abundantly by the fulphuric and oxalic acids- 
decompofing the fulphates of pot-afli and foda 
]by neceffary double attraQ;ionsj very atte» 
puant^ very purgative, 



5?E(5^Ei 
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Species LIIL 

Muriate of Ammonia. 

Specific Characters. Volatile; fiibtimable; 51 v* 
ing out ammonia in vapour with barites, ftron-- 
tian, lime, pot-afh, and foda ; producing mucb 
cold with water; tonjc, attenuant, ftimulant, 
ftbrifuge. 



Species LIV. 

Muriate of Magnejia, 

Specific Characters. Cryftallizing difficultly ; 
not precipitable by the Saturated alkaline car- 
bonates without heat ; yielding with ammonia 
a precipitate infoluble in the cauftic alkalis. 



Species LV* 

AmmoniacO'MagneJian Muriate, 

Specific CharaQers. Very cryftallizable ; 
yielding at the fame time a precipitate info- 
luble by the fixed alkalies, gnd a very ftrong 
ammoniacal vapour. 



* 



Species 
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Sl^ECIES LVI. 

Muriate of Gluciue. 

Specific Characters. Of a fweet, faccharine, 

jDightly-aftringent tafte; affording with the 

alkalis a precipitate, foluble in carbonate of 

amnionia, and re-appearing Avhen aded on by 

heat 



f 
t 



Species LVIL 

Muriate of Alufnine. 

Specific CharaBers. Not cryftallizable ; ge- 
latinous ; of an auftere tafte ; decompofable by 
a ftrong fire ; forming a precipitate, very fo- 
luble in an excefs of fixed alkali. 



Species LVIII. 

Muriate of Zircone. 

Specific CharaBers. Of a needled form j of 
an auftere tafte ; eafily yielding its acid by 
heat; deliquefcent ; very foluble; precipitat- 
ing with the fulphurie and phofphoric acids in 
fiilphate or phofphate of zircone. 

^PECIES 



144 SESCRIFTIVE TABXE OF SALTS. 



Sfecies LXIV. 

Super 'Otvigenated Muridte of Lim^i 

Specific Characters. Sweetifli ftyptic ; little 
durable. 



Species LXV. 



Super-oxigenated Muriate of Magnejta. 
Specific Characters. Unknown. 



Species LXVL 
Super-oxigehated Muriate of Glucine. 
Specific Characters. Unknown. 



3PECIES LXVII. 

Super-oxigenated Muriate of Alumine. 
Specific Characters. .Unknown. 



Species 
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Species LXVIII. 
Super-oxigenated Muriate of Zircone, 
Specific CharQers. Unknown 



10. Genus VII. 

Phojphates. 

Generic CharaBers. Not yielding phofpho- 
rus when heated with charcoal ; fufible into 
opaque or tranfparent glaffes ; phofphorefcent 
at a high temperaturate ; foluble iti nitric acid 
without efFervefcence ; precipitable from this 
Iblution by lime-water. 



Species LXIX. 

Phofphate of Barites. 

Specific CharaBers. Little foluble ; pulveru- 
knt; indpid. 



Vol. IV. L §peci|:s 
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Species LXX. 

Phofpkate of Lime. 

Specific CharaBers. Infoluble, infipid ; form- 
ing a fort of porcelain with a ftrong fire ; exift- 
ing native in the ftony, cryftalline, and gem 
form; foluble in phofphoric acid ; converted 
into the ftate of an acidule by the other acids. 



Species LXXL 
Acidulous Pho/phate of Lime. 

• ■ 

Specif c CharaBers. Of a four tafte ; . in tht 
form of pearly fcales ; foluble; not decompof- 
able by the acids. 



Species LXXII. 

PhofpJiate of Strontian. 

* Specif c CharaBers. Infoluble; reddCttiflg thp 
flame of the bloAV-pipe ; decompofebte by littit 
and baritcs. 



Species 
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Species LXXIII. 
Pkofphate of Pot-AJh. 

Specific Char aQers. Notci-yftallizabk; deli- 
queic^nt; affording with lime-water a precipi- 
tate foluble in the acids without effervcfcetice. 



Species LXXIV- 

Phofphate of Soda. 

Specific Char aBers. Very cryftallizable ; ef- 
fiorefctof ; very fufible by the blow-pipe ; af- 
fording an opaque glafs by refrigeration ; giv- 
tht fame precipitate with lime-water as the pre- 
ceding ; eaiily taking an excefs o? foda ; pur- 
gative. 



Species LXXV. 

Phofphate of Ammonia. 

Specific CharaBers. Cryftallizable ; dicom- 
jpbfable by fire, which fufes it into aii acid aild 
tran^arent glafs; affording phofphottri with 
^hateoal ^ 



L 2 Species 
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Species LXXVI. 

Phofphate of Soda and Ammonia. 

Specific CharaBers. Exifting in the animal 
fluids ; very cryftallizable ; aiFording w'ith lirae 
an infoluble precipitate, and at the fame tim<j 
an ammoniacal vapour. 



Species LXXVII. 

Phofphate of Magnefia. 

Specific CharaBers. Cryftallizable ; of a fweet* 
ifli tafte; little foluble; uniting with ammonia 
into a fpecies of triple fait, though well neu- 
tralized and faturated ; exifling in human urine* 



Speqies LXXVIIL 

Ammoniaco-magnefian Phofphate. 

Specific CharaBers, Little foluble ; little fa- 
pid ; frequently depofited in white fparry ftrata 
in human urinary calculi ; giving out an am- 
moniacal vapour and magnefia when in contact 
with cauftic alkalis. 



Species 
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Species LXXIX. 

Phofphate of Glucine. 

Specific Chara^ers. Sweetiili ; yielding with 
lime a precipitate foluble in carbonate of am- 
monia. 



Species LXXX. 

Phofphate of Alumine. 

Specific Characters. Thick, gelatinous; yield- 
ing with all the bafes a precipitate re-diifolvable 
by cauftic alkalis. 



Species LXXXI. 
Phofphate of Zircone, 
Specific CharaBers. Unknown. 



Species 



Sp.ecies. LXXXii. 

Phofpkate of Silex. 

Specific CkaraBers. Vitreous ; infipid, info- 
luble, permanent, refembling a gem ; not fo^ 
hible in acids till it has been fufed in four times 
its weight of alkali. 



11. Genus Vllf. 

Phofphites. 

Generic Characters. Yielding a phofphorT 
efcent flame when heated ; giving out a little 
phofphorus in a ftrong fire, and thus returning 
to the ftate of phofphates, but in lefs quantity 
than before. 



Species LXXXIII. 

Phofphite of Lime. 

Specific CharaBers. In powder when v 
neutral, needled when acid j not decompof? 
by any bafe. 



Spj 
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Species LXXXIV. 

Phofphite of Baritcs. 

Specific CharaSers. An infipid powder ; veiy 
luminous with the blow-pipe; an acidule more 
foluble than that of lime ; its folution rendered 
fcurbid by lime-water. 



Species LXXXV. 
Phofphite of Strontian. 
Specif c CharaSer^. Unknown. 



Species LXXXVI, 

Phofphite of Magnefia. 

Specific CharaQers. Infipid; flocculent, or 
in very fmall tetrahedra ; efflorefcent ; little fo- 
luble. 



Species 
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Species LXXXVII. 

Phofphite of Pot^ajh. 

Specific CharaBers. A reftangular four-fided 
prifm, with a dihedral fummit ; of a pungent 
and fait tafte; very little luminous with the 
blow-pipe; little deliquefcent ; very foluble, 
moft with heat ; precipitable by the folutions of 
lime, barites, and ftrontian. 



Species LXXXVIII. 

Phofphite of Soda. 

Specific CharaBers. A four-fided prifm with 
a pyramid of four faces ; flightly efBorefcent j 
not more foluble by heat 



Species LXXXIX. 

Phofphite of Ammonia. 

Specific CharaBers, Yielding with the blow- 
pipe ftrong fparks and phofphoric flames with a 
ring of white vapour ; aiFording by diftillation 
phofphorcous hidrogcn gas, 

4 Species 
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Species XC. 

AmmoniacO'MagneJian Phofpkate. 

Specific CharaBers. Uniting with a feebler 
degree of the property of the preceding, that 
of affording fulphate of niagneiia Avith fulphii* 
ric acid. 



Species XCI. 
Phofphite of Alumine. 

m 

Specific Characters. Styptic, of a gummy 
conliftence ; fwells and puffs up in the fire. 



Species XCH, 
Phofphite of Glucine^ 
Specific CharaBers. UnknoAvn. 



Species XCIII. 

Phofphite of Zircone. , , 

Specific CharaBers. UnknoAvn. 

12. Gexus 
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12. Genus IX. 

. Fluates. 

Generic Chambers. Very weak falls, yield- 
ing with concentrated fulphuric acid, a vapour 
which corrodes glafs, and is precipitated by 
water. 



Species XCIV. 

Fluate of Lime. 

Specific CharaBers. Infipid, infoluble, fparry 
refembling glafs in its native ftate; phofphor- 
efcent ; foluble in the nitric and muriatic acids, 
and forming afterwards an infoluble precipitate 
with the oxalic. 



Species XCV. 

Fluate of Barites. 

Specific CharaBers. Very foluble and cryftal- 
lizable; precipitated in cryftals by the oxalic 
acid; prccipitable by the fulphuric acid, and 
by the alkaline carl?onates. 

2 Species 
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Species XCVI. 
Fluate of Strontian. 
Specific CharaBers. Unkno^v^l. 



Species XCVII. 

Fluate of Magnejta. 

Specific CharaBers. Precipitated in a cloud 
by ammonia, and not by the faturated alkaline 
carbonates. 



Species XCVIII. 

Fluate of Pot-J/k. 

Specific CharaBers. In the form of jelly ; 
very foluble ; precipitable by lime-water; yield- 
ing a foluble precipitate with oxalic acid. 



Species XCIX. 

Siliceous Fluate of Pot-AJh. 

Specific CharaBers. A6led on by a ftrong 
fire leaves filiceous pot-afli. 

Species 
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Species C. 



Fluate of Soda. 



Specific Characters, Cryftallizing in cube^; 
of a fait, acrrid tafte ; precipitable by lime- 
water, and not by oxalic acid. 



Species CL 

Siliceous Fluate of Soda. 

Specific CharaBers. Leaving, on vitrifica- 
tion, filiceous fo<la. 



Species CII. 
Fluate of Ammonia. 

> - « 

Specific CharaBers. Decompofable by heat, 
and even by filex ; giving out ammonia with 
all the bafes* 



Species 
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Species CIIL 
Ammoniaco-magnejian Filiate, 

Specific CharaBers, With the fixed alkalis 
precipitating magnefia, and at the fame time 
exhaling an ammoniacal vapour. 



Species CIV. 

AmmQmacO''Jtliceous Fluate, 

Specific Ckara^Bers. Affording a precipitate 
of filex on heating its folution. 



Species CV. 
Filiate of Glucine, 

- Specific CharaBers. Of a mild faccharine 
taftc; the precipitate, formed by alkalis, folu* 
\l\c in carbooate of ammonia. 



«v<=U» 
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Species CVI. 

Fluate of Alumine. 

Specific CharaQers. Of ^ gelatinous form ; 
bf an auftere tafte ; yielding with ammonia a 
precipitate foluble in the cauftic fixed alkalis. 



Species CVIL 
Fluate of Zircone. 
Specific CharaBers. Unknown. 



Species CVIII. 

Fluate of Sile.v. 

Specific CharaBers. The only cryftallizable 
tiliceous fait ; partly decompofablc by water, 
which feparates the filex. 



12. Genus X. 

Borates. 

Generic CharaBers. All fufible into glafs ; 
fllcir concentrated folutions, on the addition of 

the 
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the fulphuric nitric, and muriatic acids, &c. 
afford lamellated, brilliant, and pearly cryftals 
©f boracic acid. 



Species CIX. 

Borate of Lime. 

Specific CharaBerSj Uncryftallizable, infipid, 
infoluble ; its folution in acids affording a pre- 
cipitate with oxalic acid. 



Species CX. 
Borate of Barites. 

* 

Specific Chara£ters. Soluble and affording % 
copious precipitate with fulphuric acid. 



SiPECiES CXI. 
Borate of Strontian. 
Specific CharaBtrs. Unknown* 



/ 



Speciei^ 
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Species CXII. 

Borate of Magnejia. 

Specific CharaBers. Infoluble ; undecompof- 
able by the alkalis ; yielding with fulphuric 
acid fulphate of magnefia. 



Species CXIII. 

MagneJiO'Calcareous Borate. 

Specific CharaBers. Emitting fparks with the 
fteel ; fcratching glafs ; very diftinguifhable in 
the native ftate by its fubrcubic figure, its bor- 
ders, its incomplete angles, and its eleftrical 
property. 



Species CXIV. 

Borate of Pot^Ajk. 

Specific CharaElers. Affording a cryftallinc 
precipitate with oxalic acid. 



t • ». k 



Species 
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Species CXV. 

- Borate of Soda. 

Specific CharaSers. Yielding no precipitate 
with oxalic acid ; abforbing foda. 



Species CXVI, 

Super-faturated Borate of Soda. 

Specific CharaSlers. Alkaline, turning blue 
vegetable colours green ; abforbing boracic 
acid. 



Species CXVIL 

Borate of Ammonia, 

Specific dharaBers. Yielding ammonia by the 
a6iion of fire, and fufmg into an acid^lafs. 



Species CXVIIL 

Ammoniaco-magnejian Borate. 

Specific Char alters. Yielding ammonia in the 
Vol. IV. M fire 
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fire without raelting, and fulphatc of magnefi^ 
with fulphuric acid. 



Species CXIX. 
Borate of Glucine. 
Specific CharaHers. Unknown. 



Species CXX. 

Borate of Alumine. , 

Specific Cha7*ailers. Little foluble ; pFecipita- 
ble by the alkalis. . , 

Species CXXI. 

Borate of Zircone. 

Specific CharaBers. Yielding with the blow- 
pipe a yellowiih glafs ; little known. 



Species CXXII. 
Borate of Silex. 

Specific CharaBers. Vitreous ; infipid ; in;* 

fojuble; unalterable in the air. - 

15» Genus 



I 
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13. Genus XL 

Carbonates. 

Generic CharaSirs. All retaining fome flight 
alkaline properties ; with all the acids they pro- 
duce a hfifk and rapid efFervefcence, which is 
tiot accomjpanied with a white vapour. 



Species CXXIIL 

Carbonate of Barites. 

Specific CharaHers. Undecompofable by fire, 
whtcft eafthdt fepai^te its carbonic kcid ; lofing 
it^ acid M^n takiAed vj^ith charcoal ; poifohous. 

Species GXXIV. 

Carbonate of Strontian. 

Specific Characters. Similar to that of barites 
witfi- regard to the aftion of fire; imparting a 
purplb coioaj'td flame;- not poifonous. 

Species CXXV. 

Carbonate of Lime. 

Specific CharaBers. Infipid, foluble bjr car-t 
bonic acid ; cpjpverted i^to lim^ by fire. 

e 
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Species CXXVI. 

Carbonate of Pot-AJh. 

Specific Char aBers. Very cry ftallizable ; little 
alterable in the air; not precipitating the mag- 
nefian falts without heat. 



Species CXXVIL 

Carbonate of Soda. 

Specific CharaSers. Efflorefcent in; the air j 
decompofing the magnefian falts without heat. 



Species CXXVIIL 
Carbonate of Magnefa. 



^.' .. 



Specific CharaSlers. Cryftallizing in fix-fided 
prifmsj efflorefcent'; decompolkble by>thq aU 
kalis. _ 



■\i ..' 



.' ^ :.:.) ■■■■': ...: 



? . :. 



Species 
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Speci£S^ CXXIX. 

Ca)^onate <^ Ammonia. 

Specific Chaj^aQersi^ Volatile, odorant, not 
decompofable by heat. 



Species CXXX. 

Ammoniaco-magne/ian Carbonate. 

Specific CharaBer^. Yielcling with cauftic fix- 
ed alkalis the ammoniacal fmell, and at the 
fame titnii pure tnagnefia. ' • * 



". ' » ' . 






Species CXXXI. 
Carbonate of Glucine. 



c 



specific CharaUers. In a clotted and greafy 
powder ; if^fij^^id p ^kfy to^ be^cdcined • infolu- 
'^le even by its own acid : foluble in ammonia, 
^^ Ipropbrtiori a's this affinmes the ftate of a car- 
botiate.' '• '^' •' ■ '^ , 
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Species CXXXII. 

Carbonate of Alumine. 

Specific CharaSers. Lofing in the air, and by 
fimple deficcation, the greater part of the car- 
bonic acid which it received in the humid way. 



Species CXXXIIL 



Carbonate of Zirconc. 



Specific CharaBers. Pulverulent, inilpiflt in- 
foluble, except in the alkaline carbonates, all 
which diffolve it, and feem to form with it tri- 
ple falts. 



Species CXXXIV. 

Ammoniaco^2ir<:Qnian Qtrbonate. 

Specific Characters. More foluhle than the 
carbonate of zircone; its folution being heated 
evolves ammoniacal carbonate, becomes turbid, 
and depofits carbonate of zircone ; not precipi- 
table by ammonia. 



Species 
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Species CXXXV. 
Ammoniaco^glucinian Carbonate^ 

Specific CharaSet^s. More foluble than the 
^rbonate of glucirie; letting fall the latter 
in powder, when its folutiou is heated in con* 
tad with air, and the carbonate of ammonia is 
diffipated in vapour. 

14. In chara6le2*izing the hundred and thirty- 
five very diftincl fpecies of falts, both by their 
refpe&ive difpofitions, and by fpecific proper* 
ties equally diftinft and invariable, I have en* 
deavoured to ftow, that their arrangement and 
clafiification into genera and fpecies, after the 
manner of botanifts and hiftorians, may afford 
the chemical ftudent a method not lefs eafy and 
precife, than that which has been eftabU&^d iji 
the ftudy of plants and animals. Something, 
however, would ftill he wanting to this pi6ture 
if I confined it to the fimple exhibition of tlie 
afrangement I have followed in the hiftory of 
• falt5, and omitted to annex to it a iketch of 
another courfe^ and the poflibility of treating 
this fubjed fyftematically according to a differ- 
ent order. 

5. From all the preceding details has ap- 
peared the reafon why I have preferred foi'ming 
the genera of falts from t^teir acids ; hut J have 
mentioned that it was not impoffible to eflablifh 

the 
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the genera on their bafes, a mode adopted by 
feveral chemifts. I myfelf, when I began my 
leflures twenty years ago, recurred to the bafes 
for diftinguiihing the genera. When I here pre- 
fent a method, the re verfe of my firft, an enunci- 
ation of the character of the genera Mali be fuf- 
ficient to difplay the advantages of that which 
I have preferred; 1 fliall find in it likewife, the 
means of multiplying the charafters of our true 
faline fpeties, for it is obvious that every genus, 
here founded on a falifiable bafe, wilt become 
an exa6l repiefentation of the charaders that 
exift in all the fpecies of which the diftference is 
determined by that bafe for the genera efta- 
bliihed on the acids. 

16. If we admit the bafe to determine the 
genus of a fait, we Ihall have ten different ge- 
nera ; for we cannot make one of filex, which 
affords only tMO or three combinations with 
acids, of little permanence, or very little faline. 
If we then clafs thefe ten genera, according to 
the principle already adopted of the affinity of 
their bafes for acids, proceeding from the 
ftrongeft to the weakeft, we fliall have, 

1. The genus of falts, with barites for their 
bafe. 

S. That of falts, with pot-afh for their 
bafe. 

S. Salts of foda. 

4. Salts of llrontian. 

5. Salts of lime, or calcareous falts. 

6. Ammo- 
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6. Ammoiiiacal falts, or tliofe with ammo* 

hia for their bafe. 

7. Magnefian falts, or thofe with magnefia 

for theFr bafe. 

8. Salts of glucine. 

9. Salts of alumine. 
10. Salts of zircone. 

Each of thefe genera may be chara6lerized in 
the following manner : 

17. The falts, with barites for their bafe, are 
the moft folid, the moft difficult to decompofe j 
their tafte, folubility, and figure, vary fo much, 
that we cannot derive from thefe any generic 
chara6ler ; all are more or lefs poifonous ; almoft 
all are undecompofable by fire, if we except 
the nitrate, nitrite, fulphite, phofphate, and 
fiiper-oxigenated muriate, the acids of which 
are wholly, or in part decompofed by heat* 
They are all decompofed by the carbonates of 
pot-afhy foda, and ammonia. 

18. The falts, with pot-ajk for their bafe, arc 

all faj>id and foluble, and almoit all cryftalUza* 

ble; fire melts, calcines, vitrifies, or decern* 

pofes them, and reduces them to their bafe. 

They are almoft all bitter purgatives, attenu* 

ants, and diuretics. Of the bafes, barites is the 

only one that decompofes them in general ; 

Ume decompofes a few, but rarely. Their ele* 

ments are frequently Separated by double elec« 

tive attradions; and thefe decompofitions are 

obtained chiefly by the help of calcareous laltn. 

19. The MUj wishjbda for their bafe, have 

many 
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matiy pfopertie^jn common with the preceding. 
On formhig a genus of them, we find, as in 
the Uft, that they all h^ve a pungent, hitter, 
fait tafte, that they^ cryftallize more or lefs^ 
Cafily, that they much the moft generally ef- 
florefce in the air, that they have an aqueous 
fufion, deficcation, and calcination, which prc^ 
cede the igneous fufion^ themere water of cryftal- 
lization being the caufe of the two laft proper* 
ties. A very decided charadler diftinguiflies 
them from the falts, with pot^iifli for their bafe ; 
. like them, they .are decompofable by harites, and 
likewife by pot'-afli, which has a ftronger affinity 
than foda for acids. 

£0. The falts of Jirontian have nothing in 
common in their figure, tafte, or folubility ; 
fome are infipid and iufoluble, others are very 
Ibluble and very acrid." They vary equally in 
the m^^nnei' in M'^hich they are afted upoij by '^ 
air and fire. But, they are all decompofable by 
barites, pot-afii, and foda; and they are the 
only falts which are fo by thefe three bafes in* 
differently. 

2 1 7 The calcareous falts, not being chara6i;eri. 
zable as a genus by their figure, tafte; or folu- 
bility, or by the aftion of air or fire on them, 
fince thefe properties vary according to the dif- 
ferent acids that are combined in them with 
lime, are accurately to be diftinguiflied only as 
being decompofable by barites, • pot-afh, foda, 
and ftrontian. Thefe bafes, M'hen diflblved in wa- 
ter, and poured into folutjoas of calcareous falts, 

conr 



AR|IAN6£M£VT OF SALTS. jt?! 

confiantly produce a precipitation of lime. 
Hiey are diiiinguiilied alfo by being all decom- 
pofed, and precipitated as an infoluble fait by 
oxalic acid, a fpecies of vegetable acid which 
has the ftrongeft attraction for lime, and takea 
it from all other acids. 

33. The ammoniacal falts have more diftin* 
guiihing chara6lers dependant on their bafe, than 
the greater part of the preceding falts. Almoft 
all have an- acrid, pungent, bitter tafte^ a folu- 
bility fufficicntly decided, are volatile and fob* 
Umable by fire ;thofe which do not thus become 
volatile are decompofed, letting their bafe, 
their j^ximionia alone, efcape w holly or in part, 
and thus becoming acidulous falts, or being re- 
duced to their pure acid; Befide this, their 
bafe, fo diftinguifliable for its pungent fmell, 
is dllcDgaged without heat by fimple contaft 
with barites, pot-afli, foda, ftrontian, and lime; 

83. The magnejian falts, not uniform in their 
pbyfical properties, their figui^, fpeciftc gravity, 
|kc. have, in general^ however, a taft<^ pretty 
commonly bitter. Barites, pot-afl>, Ibda, ftron- 
tian, and lime, decompofe them completely, and 
iNfecipiiate their earthy bafe ; amrnqma decom- 
pofes them but in part, and forms, with the re- 
mainder, triple falts. A magnefian fait may 
very certainly be diftinguiflied by this, that 
its folutiqn, united l^itfe the foUition of an am- 
moniacal fait containing the fame acid, afibrds, 
almoft inftantly, cryftals, pretty quickly depo- 
fited, of a triple ammoniaeo-magnefian fait. 

34. Salts 



/ 
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- 24 Snlt^ witk ghicine for their bafe, bfefide 
beiiig decompofed arid : preGipitated • by aH the 
preceding bafes, the combinations of \^hich 
have been mentioned, hdve two other charafters, 
ferving to diflinguilh them from every otHer 
poffible genus, becaufe, they belong To exclu- 
fively to thefe faltSj as to be met i^'ith in' bb other. 
One of thefe is a fweetiih, and as it trere^ 
faccharine taftcj whicJi has occafioned the earthy 
bafe to receive the name it bears ; the other con^ 
fiAs. in the folution by carbonate of anniionia 
of the earth at firft precipitated ^)y allkalis. The 
glucine i§ feparated from this fqlution by heat, 
Avliich expek the ammOniacal carbonate, and 
then permits the giuCirie, which this fait held 
diflblved in the water, to piiecipitatean a put 
verujent and earthy f0rm; . : r • • ' ^ / » ■ : . l > ■ 

Q5. The falts,witb^/"^^/>?e for- their bafe, 
have; all a more or.lefsfaceiibor aftring'enCtaftej- 
and fometiiiies even ftroj3glyvft^,ptic;\ they are 
very eafily recognised, JeLthcrby thigr,; that aH 
the alkalu^^ ^nd earthy bftfes^.-zircatcexo^ptedy 
decQtnpQf^l tbem^ aijd.,prqcipitate^tlieir' bafe, 
ax, and indeed, ftill more particu-larly^' by the 
alumine^ feparated from their folution inaligbb 
flocculent form, diffolving.with very gfeat far 
cility in the cauftic, alkalis., ; , ,.;, 

2<5. . Laftly, the f^^lts wjth zirc&ne for tlieir 
bale, are t)?e weakeft and.moG d^compofable of 
all. Precipitable by;lim^, as by aU the other 
alkaline; and earthy bafiss, they are very readily 
diftingui&ed from all ft^her felts, aijd efpecially 
. - ^ from 
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froinl thofe of aliimiine, by their earth, when fe- 
parated, not being foluble in alkalis added to 
it . jln'ibefey w6 know alumine readily diflblves ; 
and glucane,: which diflblves in them alfo, is 
the only bafe caufed to difappear by carbonate 
e£ amirionia. '■.■*■■ 



■■■".■■ . • .'■ i 



Article XV. * 

Of^the A^ion of Salts on each other ^ and of 
their reciprocal decompojitions, 

1. Among the facls depending onthe.pro- 
perties pf.faline fubftances,. there is not. one 
more, interefting to the obferver, exhibiting 
miw^-'CuriowjS ..phenomena to the chemift, or 
affording piore important conclufions to artifts 
aod n9jamifa£i;urers, than the. reciprocal ;a43;ion 
which they exert o;p: one anpther. On con> 
paring all the data, >vhiGh fcienc^ has yet allowed 
VS to cplkft, refpeifting this niutual a6lion, 
I find it divides itfelf into fix different pheno-r 
ipena:; an^ fts I. have not entered into all the 
garticulais; ;,pf t^iefe phenomena, when giving 
j;be;hiftofy of the fpecies, which Avould have 
increaicd without much advantage, the length 
of Jha^ihiftpfy, aliie^tdy of fufficient extent, it 
appeajTS %o n>§,of fome.utilityy.at leaft, to exhi- 
bit a general 04^t-liixe of thein, in a particular 
article, with part of therefults to l>e'dei'ived 

2 from 
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from them in therir application to the opehitiop^ 
of nature, and the proceffes of art. 

2. : I iliall firft obfen^e, that iaits {catoiij evei 
aft on each other, unlefe onCj, if notbotkof 
them, be diffalved in Nvater, or w^ter be added 
to them, when mutually in conta<5l. In this ca&^ 
which difpofes them to reciprocal action, one or 
other of the fix following circumftances is ob- 
ferved. 

A. The folutions mix without any alteration, 
and in fuch a manner, that th^ falts mky be 
feparated from one another by evaporation as 
pure, and the fame in quantity, as they wer^ 
belbri^. ' 

^. Or the two falts uiiite witHoiit any reel- 
pto^d alteration, without changing'theftr natttttJ^ 
aifidfe as to fotln a tripte conipduit^, :v^hgn thejl 
Ate t#(> fj^fciiBs of tiie fatne geijus, tlliJiVis to fay^ 
Ivteh tli^y feOrttaiil the fafne acid^ or fetrti i^cje^ 
of a dii£?rent g>eilU^9 btit hiving tlie Jkm^ h^ 
^hich is 'a left ftequedtoecttritehc^f. 

G. S^riiebimes bm c^ the falts, mdffe ^ted^ 
of wjiter than the othfer^ take* from it khk M* 
vent liquid, and pp^cipitates it froffl its folirtfdil; 
In this ciafe, foiiietimeil tt foltttitin of a &\ii w^iefi 
was n<^ difpo&d to ctyftaUize, depofits otjf^iftdj 
on thig addfitiou df attc^her feUne folAitioin^ fehifef- 
times, on thfe colitriM'yj ^ ftilutiott, itiJS*4d ^ 
. cryftaHteihg as it a^^oUUI biatve do»ej if rfe had 
it^Mitfti^ piure and u4hnk^, ftflferdi iKi e#yft^% 

4 D. There 
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D. There are falte, which mutually render 
each other more or lefs foluble by their mixture 
in the fame liquid, and which thus, by their 
fimultaneous conta6l with water, change, the 
law« of their folnbility. Thus, frequently, water 
faturated with a fait, becomes capable of diflblv- 
ing a frefli portion of it, if another faline fub- 
ftance be previoufly added to it. 

E. A great number of falts experience a par** 
tial d^cotnpofition by contaft with each other. 

F. Laftly, many are entirely or' completely 
decompolbd, when they are made to ait on one 
smother. 

3. Of thefe fix kinds of aftion, of which f<m!ft 
UrikfAg iti(Hnces have been adduced in the dt-^ 
UiU givte^ of the different fpeciea of fait«, but 
miiibh hive yet been far from appreciated in the 
il}«ittiii| delations of all the fpecies, becauit^ 
tkittdetertiii nation requii'es an immenfe laJbout, 
yctiP^rcdy begfiia, I fliall feleO; the laft in par« 
tituteiv as th* iTioft itnportant object, the moft 
nfelUl to bfe kftoWn, that, oii which moft faSi 
feiVe hitherto been collei^led , in a word, that 
W&ksft w bfeft cfelculated to efiable us to judge of 
lltedtte of advancem^lit, at which fcience ha0 
iftittAy Bfad the degree of perfection it will 
fbtfre^Ay reach. In acourfe of chemical le<v 
tAhis twenty yekr^ aga, fcarcely a dozen exam^ 
)to tif the ttulual decoirijjofitions of falts by 
«teh olher Wert Adduced, white at prefent, we 
kttoW Adkr tWb thoufand, and We have reafon t^ 
litfpe^l a ftill greater numben Ko part of the 

fi::ience 
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fcience being more advantageous thap this for 
the knowledge of a number of phenomena, both 
of nature. and. art, I fhall exhibit it here fuffi- 
'.ciently at large, to fupply what may be wanting 
in this refpe6l in the preceding articles, dedi- 
cated to the particular hiftory of the fpecies. 
I iliall firft point out the general principles 
of thefe mutual faline decompoiitions : and 
jafterward give, fpecies by fpecies, a view of 
thofe that are either well known by experience, 
or eftabliflied on .well founded prefumption. 

4. Whenever two felts, different from each 
other both in their bafes and acids, undergo a 
•mutual decompofition, a double change of the 
-bafes and acids takes place, and there is. always 
a double eleftive attraction. This attradiion, 
however, is to be confidered either as fuperjiuous, 
or as neceffhry : it is fuperfluous, when the bafe 
of that fait, which is employed to decompoTe 
the other, has more attra6lion for the acid of 
the latter fait than for its o^vn ; on the contrary, 
it is neceflary, Avhen, neither the acid nor the 
bafe of the fait ufed for the decompofition of 
another being able to effeft it, the fimultanepus 
aftion of both is indifpenfable for the accom- 
pliflimeht of the decompofition. Confidef^d 
-in this point of view, moft of the double changes 
jof acids and bafes that take place between falts^ 
areeffeded by fuperfluous attradlions, and there 
are but few that require the accumulation of ne- 
ceflary attractive powers to enable them to aft. 

r 5. To 
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5. To^ judge of the anions, and particularly 
tif tbe reciprocal decompofitions which falts are 
ca|Ktble of excfcifnig on one another, it is ufual 
to mix them diffolved in: water. This fluid, 
keeping their rcfpe6tiTe molecules in a (late of 
iepsratioOy enables them to aft upon each other, 
fflftd produce together, the effect which ought 
to arife fromi the attraftions of their component 
parts. Though this effeft, in the cafe of double 
decompofitions, is moft commonly announced 
by a precipitate, which is more or lefs quickly 
formed ; (as the precipitation takes place only 
when one of the newly formed falts is much 
le& folwbk than the otlier, and than the J:wo 
tkat exifted before) there are cafes of decom- 
pcfitiofi^ in which the new falts, being very 
Jbluble, do not quit the water. We muft not in- 
fer, tbeiefore, when no precipitation takes place, 
that this decompofition does not exift ; but we 
Ought to examine the liquor that remains 
clear, by fubjeding it to flow evaporation, and 
extract from it the two falts that exift in the 
folution, feparating them at the fame time from 
each other. Water, therefore, ads a part in 
thefe operations, by the kind of attraction it 
excrcifes either upon the falts mixed together 
previous to their reciprocal decompofition, or 
onthofe to which this reciprocal decompofition 
gives birth ; fometimes it promotes or accelerates 
this decompofition, and fometimes it prevents 
or retards it. 
Vox. IV. N 6. Bergmann 
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6. Bergmann has given a formula, or a fort 
of emblem, to reprefent the a6l]on and refult o£ 
double decompofitions, which may be employed 
with much advantage to exhibit what paffes as 
the efFe6l of double affinities between falts. On 
'* the two extremities of a parallelogram, formed 
by braces with their points outward, he writes 
externally the names of two falts brought into 
contaft : and within thefe two vertical braces^ 
he puts the conftituent principles of each fait 
in fuch a manner, that the acid of the one is 
oppofite to the bafe of the other. Above the 
fuperior horizontal brace, he places that new 
formed fait which remains fufpended or diffolved 
in the water; and under the inferior brace, he 
puts the other new formed fait, which is fe- 
parated from it^ or precipitated. For inftance, 
he reprefents the double decompofition that takes 
place between fulphate of pot-afh and nitrate of 
lime in the following manner ; 

Nitrate of Pot-Afh. 



/"—»*■ 



Sulphate 



.->v^ 



Pot-ash. Nitric acid. 



< 



> 



Nitrate of 



of pot-ash."^ ' lime. 

Sulphuric acid. Lime. 



^ 

Sulphate of Lime. 
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7. Mn Kirwan, employing the fome repre 
fentati^on or formula, has added to it the terms 
of quiefcent and divcUent attraftions, to fliow, 
that the latter overcome the former, and to ex- 
prefs the diredlion in which thefe attradions 
operate ; as appears in the fubfequent example 
of nitrate of barites decompofed by carbonate of 
ibda. 



Nitrate of Soda. 



Nitric acid. 



.-A^. 



Soda. 



Nitrate j 
of < 

barites. 



O 



( Quiescent attractions. > ^ Carbonate 



a 
> 



Barites. 



Carbonic acid. 



"\^' 



of Soda. 



Carbonate of Barites. 

I have long attempted to do ftill more for the 
P^rfpicuity and fignificance of thefe emblems, 
oy employing different numbers to exprefs each 
chemical attraction, taking care that they fliould 
^gree with obfervation, fo that the form of the di- 
^ellent attfatSions fliould exceed that of the 

N 2 quiefcent. 
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quiefcent But this attempt, which is ftill very 
vague and uncertain, I have been able to make 
only with a few of the firft data, between afmall 
number of acids and of bafes, as may be feen 
in the volume of Memoirs of Chemiftry, which 
I publiflied in 1784. The number of thefe 
bodies, fo aftonifhingly increafed by the difco- 
veries made linee that period, Avould require, at 
prefent, the employment of methods much more 
exaft, than it was in my power to adopt ftt that 
time, to appreciate the relative powers of the 
affinities exifting between the acids and bafes. 
Simple c*onje6lurcs, or numbers of convetition 
arranged according to the general relations per- 
ceived between thefe affinities, being no longer 
fufficient, I cannot now perfift in the execution 
of this plan, which would require inveftigations 
much more numerous and difficult than thofe 
that have hitherto been made. 1 fliall content 
myfelf, therefore, with giving fuch double 
decompoiitions of falts as have come to my 
knowledge, by arranging in one table the hun- 
dred and thirty-five fpecies of falts, which I 
have defcribed. 

8. In this table, the number of double de- 
Gompofitions will be feen to amount to one 
thoufand feven hundred and fix, withbut in- 
cluding thofe of the nitrites, fuper-oxigenated 
muriates, and phofphites, which I have not 
yet been able to examine feparately, on account 
of the little knowledge yet coUefted, refped:ing 
the fpecies of falts here exhibited for the firft 

time 
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time in a methodical and fyfteinatic work on 
chemiftry. Of thefe I76O decompofitions, moft 
of which are owing tofiiperfluous double attrac- 
tions, there are a certain number, which, not 
having been thoroughly confirmed by accurate 
experiments, but merely inferred from the well 
known order of attraftions, have been noted as 
conjeftural, or fimply probable, by placing a 
note of interrogation after the decompofing 
fait. 

The table which exhibits thefe double attrac- 
tions and decompofitions is conftruded on a 
fimple plan, and eafy to be underftood. Every 
fait is confidered in it feparately, under a num- 
ber correfponding to that of the rank it occupies 
in the feries of faline fubftances from I to 
CXXXV, the whole number of thefe com- 
pounds. The fpecies noticed, is fuppofed to be 
placed in conta6l with all thofe that follow it : 
fo that the. number of thofe bv which each 
fpecies is treated in fucceffion, decreafes as we 
advance. 

The enumeration of the double decompofitions 
of each fpecies of falts, is feparated frojn that of 
the preceding by a ihort line. The number and 
names of the fpecies treated of in each of thefe 
decifions, are printed in Roman numerals and 
fniall capitals, while thofe ^i the decompofing 
fpecies are in arable figures and Italics. 

For the reft, the infpeftion and flighteft ftudy 
of the table will give a better idea of the plan, 
9n4 of the methods of abbreviation employed, 

than 
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than could be done by the moft prolix intro- 
dufilory explanation. 

A Table of the reciprocal double Decompofttions 
which take Place between the hundred and 
thirty-five /pedes of alkaline and earthy 
Salts defcribed in this SeBion. 



L Sulphate of Barites. 

Of the 134 fpecies of falts following this, 
there are but two, by which it is decompofed. 

1. Carbonate of Pot- A jh 

The nrodn/^s are/ ^^'P^ate of pot-aih, 

ihe products are| ^arbonat^ of barites, 
Nectary attraBiorin 

2, Carbonate of Soda. 

^t J n ^ fulphate of foda. 

The produas are ^ ^/bonate of barite^ 

Nectary attraStion. 



IL SULPJIATE OF POT-AsH, 

It J3 decompofed by the fourteen following; 



I. Sut- 
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1. Sulphite of Barites. 

rm. J n V fulpliite of pot-aih. 

The produas are| ^^,1^5^^^^ ^^ \^^.^^^^ 

Superfluous attraBion. 

2. Nitrate of Barites. 

rr.r j in r nitrate of pot-aflj. 

The produas are[ ^^^^^^^^ of barites. 

Superfluous attraBion. 

3. Nitrate of Strontian. 

rr.1 J ri S nitrate of pot-afli. 

The produas are^ ^^^^^^^^^ J ftrontian. 

Neceffary attraBion. 

4. Nitrate of Lime. 

rpi, 1 ri ^ nitrate of pot-afli. 

Ihe producls are< /> , i . A .. 
. ^ <; lulphate ot lime. 

Necejfary attraBion. 

5y 6, 7. 

The three nitrites of barites, ftrontian^ and 
^^we. For the nitrates produced in the three 
preceding examples, fubftitute nitrites : the ful- 

phates 
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phates precipitated, are the fame as in thofe ex 
3,mples. 

8. , Muriate of Barites. 

mi^ J ri r muriate of pot-afh. 
The produas are| ^^^^j^^^^ of 'barites, 

Superfluous attraction. 

9. Muriate of Strontian. 

the produas are5 f "^jfV' of pot,afh. 
^ ( lulphate or itrontian, 

Necejfary attraction. 

10, M^riate of Lime. 

rr^A JO S n^uri;ate of pot-^afli, 

The produas are \ ^^^^^^^^ ^^ \^^^ 

.^ecejfary Attraction, 

11. Phofphate of Barites. 

' The produas are S phofphate of pot-afh, 
^ ( lulphate or barites. 

Superfluous attraction. 

1 2. Phofphite of Barites, 

The produas are \ P^.^^phite of pot-afh. 
■ ^ i lulphate of barites. 

Superfluous attra8ion, 

13. Flua- 
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1 3- Flmte of Barites. 

m. J iD. r fluate of pot-afli. 
Theproduas are [ ^^^^^^^^ J^ ^^^^^^ 

Superfluous attraBion. 

14. Borate of Barites. 

Thenroduasare \ ^^^^^ ^^ pot^afli. 
1 he products are | f^^jp^ate of barites. 

Superfluous attraBion. 



III. Acid Sulphatj: of Pot-ash, , 

This is decompofed by the greater part of 
the fpecies that follow it, in confequence' of 
the excefs of acid it contains. Thus to the 
double decompofitions of the preceding it adds 
the phenomenon of a number of fimple decon^r 
pofitions effefted by its excefs of acid. 



IV, Sulphate of Sopa. 
It is decompofed by the twenty three fol- 



J. Sulphite 
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1 . Sulphite of Bar lies. 

W.1 t ri ' C fulphite of foda. 

The produas are | ^J^^^^^ ^^ ^^^.^^ 

Superfluous attraBion. 

2. Sulphite of Pot^Ajh. 

The produas are 5 J^JP!"*" ^V^^^' ^ 
* ^ lulphate or pot-alb. 

Superfluous attra8ion. 



3. Nitrate of Barites. 

m^ JO \ nitrate of foda. 

The products are i r i i ^ r u -4. 
^ ( lulpliate or barites. 

Supeifluous attra£iion. 



4. Nitrate of Pot-AJh. 

The produas are $ f^^^^\^^l^^\ ^ 
^ I lulphate or pot-alli. 

Superfluous attraBion. 



S, Nitrate of Strontian. 

The produas are \ f\'^^\ °^/°i*- ,. 
^ ( lulphate of Itrontian. 

Neceffary attraBion. 



B. Nitrate 
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6, Nitrate of Lime. 

rx^y J ^ C nitrate of foda. 

The produas are ^ ^^^^^^^^ ^^ jj^^ 

Necejfary attra^ion. 



7, 8, 9, 10. 

The Nitrites of Barites, Pot-AJh, Strontian^ 
and Lime, aft as the nitrates: for the nitrates 
formed in the four preceding examples fubfti* 
tute nitrites ; the fulphates formed are the fame, 

11. Murnate of Barites. 

The produas are^ "f^'^^ ""^^^^ 
^ I luiphate or barites. 

Superfluous attra8ion. 

12. Muriate of Pot-AJh. 



{ 



mi J ^ I muriate of foda. 
The produas arej ^^^^^^^^ ^^ ^^^^^^^ 

Superfluous attraBion, 



13, Muriate of Strontian. 

Ti,^ JO ( muriate of foda. 
The produas are ^ ^^^^^^^^ ^^ ^,onX\^n. 

^^eejfary attra&ion, 

14, Muriate 
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14. Muriate of Lime. 

The produas'aref ?"''j^*f ^S^?.**^ 
^ (^ lulphate 01 lime. 

Ntctjfary attraSiion. 

15. Phofphate of Barites. 

The produas aref P^^ofphate of foda. 
^ L lulphate of barites. 

Superfluous attraction. 



16. Phofphate of Pot-AJk. 

The produas arel P^^ofphate of foda 
^ I lulphate or pot-aih, 

Superfuous attraBion. 



17' Phofphite of Bai-ites. 

The produas are 5 fff'}^ f. ^^^f • 
^ ^ lulphate or bantes. 

Superfluous attraction, 

18, Phofphite of Pot' JJk. 

The Droduas aref Phofphite of foda. 
1 ne products are| f^iph^^g ^f pot-aih, 

Sup^ous attraction, 

: ,9i - }9'.' Fluate 
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19. Fluate of Barites. 

The produas aref J",^*^ f ^^^^ ., 
^ [ lulphate of barites» 

Superfluous attractmi. 

20. Fluate of Pot-AJh. 

TUo ^r>^A..f:^. o^^T fluate of foda. 
Ine products are-s r 1 1. . £. a. n 
^ I lulphate or pot-am. 

Superfluous attraction. 

2 1 . Bora te of Barites. 

The produas are5 Jo'-ate of foda. 
^ I lulphate or barites. 

Superfluous attraction. 

22. Borate of Pot^AJk. 

rri 1 ri ^ borate of foda. 

Ihe products are^ r ^ \ . r x /t. 
^ ^ lulphate of pot-am. 

Superfluous attraction. 

23. Carbonate of Pot-AJh. 

The Drodufts are 5 carbonate of foda. 
^ ^ lulphate or pot-alh. 

Superfluous attraciio7i. 

V. Sulphate 
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V. Sulphate of Strontian. 

It is decompofed by the twenty-four follow- 
ing: 



1 . Sulphide of Barites. 

rri^ J rN V fulphite of ftrontian. 
The produas are| f^,^^^^^ ^^ ^^^.^^^ 

Superfluous attraction. - 



2. Sulphite ofPot-AJh. 

The produas are5 W?-^}^ of pot-afh. 
^ I lulphite of ftrontian. 

Superfluous attraction. 

3. Sulphite qf Soda. 

rr.T_ J ci r fulphate of foda. 

The produas are[ ^J^^^^^^ ^^ ^^^^^j^„ 

Superfluous attraction. 

4. Nitrate of Barites. 

The produas are 5 "ifrate of ftrontian. 
^ ^ luipnate or barites. 

Superfluous attraction. 

5. Muriates 



DOUBLE D£COMFDSITIONS OF SALTS. |9i 



5. Muriate of Barites. 
Superfluous attraQion. 



6. Phofphate of Barites. 

ThP nrnrl lifts are $ P^ofp^iate of ftrontian. 
Ihe products are^ fuiphate of barites. 

Superfluous attraftion. 



7. Phofphate of Pot-AJh. 

The produds are( ^f P^f ^ of pot-afl, 
^_ L pholphate or ftrontian* 

Superfluous attra£lion. 

8. Phofphate of Soda. 

fni 1 r. Vf^ilp^'2.te of foda* 

Inc prociucts are i i ,• , . /• n . • 
^ ( pholphate or itrontian. 

Superfluous attra£fion. 

9. Phofphate of ximmoyiia. 

TV. 1 i:^ r fuli>hatc of ammonia. 

The produfts are| ^,1,^^^,,^^^, „f ftrontian. 

Necejfary attra£liov.. 

IJ, 10. 
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10, 11, 12, !»• 

The four phq/pkitesy with the fame hafes as 
the phafphates, decompofe like them the ful-- 
phate of ftrontian. For the phofphates fub- 
ftitute here phofphites ; the fulphates formed 
are the fame as in the four preceding inftances. 



14. Fluate of Barites. 

« 

rr.1. 1 ri S ftuate of ftroutiau; 

The produfts ape J ^^^^^^^^^ ^^ ^^^j^^^^ 

Superfluous attra£iion. 



15. Fluate of Pot-Afh f 

m, J ri ^ fulphate of pot-afli- 
The products are -J n V r /^ 4.- 
*^ ( fluate or Itrontian- 

Superfluous attraction. 

16. Fluate of Soda ? 

rrv. J ri V fulphate of foda- 

The produas are{ ^^^^^ ^^ ^^^^^j^^^ 

Superfluous attra£fion. 

17. Fluate of Ammonia f 

rry 1 ri V fulphate of amnionic. 

The produas are I ^J^^ ^^ ftrontian. 

NeceJJary attraction, 

18. Borate 
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18. Borate of Baritcs f 
Super/ltums attraSionk 

% 

19. Boiratt of Pot-AJh t 

V. produa. „.{ £&°Sr^- 
Superfluous attraSion,. 

20. Borate of Soda f 

The produa. ^{ ^.'''t'Jft^^. 
Superfluous attraSion^ 

2 1 . borate of Ammonm f 

the p«K.ua, «e{ «;;p;s'rf«;Sf- 

Superfluous attraStion^ 

%%. Carbonate of JSarites f 

Tu J. io- -«- J carbonate of fironttan. 
The produas are| f,^^ ^f 

Superfluous attra8ion. 



VoL.lv. O 43. Carbonate 



4C^4 DOWitE felJGO^Mf OttttOlTs <S»# 8At.t«> 

2Si Carbonate of JPot-AJh f 

Superfluous atfraSion* 

*24. CiwioMfe »f Soda f 

Thep«aua.a«(^2K.e°cfttia,. 

Superfluous attraStim^ 






t^L StJii^ftATE OF Lime. 



*i ^ . «. 



It is^ decompofed by the thirty-eight fbUowiiig ^ 



i^ »- 



1. Sulphite of Barites. 



Supeffiwditi uHtH^ibn. 

% Sulphite of Pof-AJh. 

Tlie.produa* are? ^^^f^l^ of pot^afli. 
• ' *^ \ ( tulphite of lime. 

Supe'tflmt^ mruffi*n. 






S. Sulphit- 



i^auniE VECoiijtoiiiiotts ^T^Jthti. td^ 



Si Sulphite of JS!t>dd. ' 

The produas are? W^f^^ "/,H5- 
^ ( iulphite of lime; 

Superfluous dttraStion^ 



Ai Nitirate of Barites. 

^^ T^^^A^^fXc, «^«S nitrate of lime* 
The produas are J ^^^^^^^^ ^^ ^^^^^_ 

Superfluous dltraQion. 

» 

5. Nitrate of Strontian. 

the broduas are^ nitrate of lime, 
ine products are j ftjiphate of ftrohtkfl. 

Superfluous attraBiom 

6i Nitrite of Barites. 

fee t^rorluas are? ?',*"> °^ ^JT' «. 
^ I fulphate of bariteSo 

Superfluous attraSiom 

7* Nitrite of ^trontiau. 

Superfluous attraHiom 



O i 8. Muriati 
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8. Muriate of Barites. 

Superfluous attraHion. 

9. Muriate of Strontian. 

Hie p^dua, ^ 7S^VZ.^^ 

Superfluous atfraSion. 

10. Phojphate of Barites. 

Superfluous attraBion. 

11. Phofphate of Strontian. 

The produas arel phofohate of lime. 
^ ' I fulphate of itrontian. 

Superfluous attraffion. 

12. Phofphate of Pot-AJh, 

Theproduasarel W^vJf^^'L^r"^^' 
*^ I phplphate of lime. 

Suptrfiuom attra&ion. 



IS. Phofphate 
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13. Phofphate of Soda. 

The produa, a,.^ ^^H^^^ »f„?f^. 

Superfluous attraQion. 

14. Phofphate of Ammonia. 

Ti,^ •.^.^^Ae o^S fulpl^ate of ammonia. : 
Iheproduas are J p^^fphate of lime, 

Necejfarj/ attraQion. 

15. Phofphate of Alumine. 

rr\ ^A m S fulphate of alumine, 

Tlie produas are J ^^^f^^^^ ^f jj^^^ 

Necejfary attraHion, 

16, 17, 18, 19, 20, 81. 

Tlie phq/phites with the bafes of the fix pre* 
ceding phofphate^ appear capable, like them, 
of decompofing the fulphate of lime. The pro- 
du6i$ are phofphite of lime and the fulphates 
^ove-mentioned, 

22. Filiate of Barites f 

The produas are ] ?"^*f f ^J^Jf ' ., 
*^ ( fulphate of bantes. 

Superfluous attraBion. 

23. Flaate 
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33i Fluirte 0/ Strontiaft ? 

rru j.A. or« S ^^*te of lime. 

The produa* are^ {^\pha.te of ftroptian. 

Supef'fluous atfraSion. 



24, Fluate of Magnefia f 

The pWa.* a«| S?f tt"^* 

Necejfciry attraBion, 

«4» F/Kflife ofPot^AJh f 

TV,o rvVA;»„vac o..«y fulphate of pot-aih. 
The proap^s are J j,„J^^ ^^ jj ^J^ 

Superfluous attraBion. ' 

46. Fluate of Soda. 

Vru J ri f fulphate of foda. 
The produas are| _qJ^^ ^f j.^^ 

Supi^rfluous attraction^ 

37. Fluate of Ammmiia. 

rv\^ J. ^ ^ fulphate of ammonia, 
The produas are j flj^^ ^f li^^ 

Necejfary attraQion, 



28. Borate 



Superfluaus attraBion. 

^. B^raU ofStrontian. 

The produa^ ^vt\ ?^^*^^^ ^}T *• 

< lulphate of ftrontian. 

Superfluous attraction. 

^ 30. Borate of Magnejia* 

The produas areJ |". Wte of magnefia. 

^ ^ I borate of uine, . 

■ 

Necejffhry attraction. 

31.. Bomte of Potw4Jb. 

The produas are j [ulphate of pot-afli. 

, . , ^, I bora^ of lnnfe.. 
Superfluous attractipp. 

32. Borate of Soda, 
^tiperfluoti^^ttfavif&fi,: ^ 






■'* ^ '•'''^- '' 33. JSor<r^fi 
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33 Borate of Ammonia. 

produas are ^ Julpha^ of ammonia. 
'^ C borate of liip^ 

Jfeceffary attraSion^ 

34, Carbonate of Barites f 

TUc *>.r.j,.A. ««.5 carbonate of lime, 
Th? produas are J f^j^^^j^ ^^ ^^^^^ 

Superfluous attraQion^ 

35# Carbonate of Strontian f 

SuperJluoM attraction. 

36. Carbonate of Pot-AJh^ 

Th. produa. .«{ aSuoHi^' 
Superfluous attraction. 

37. Carbonate of Soda. 

The produas are 5 ^^*t^^*^,^^ ^^^ 
'^ C carboaate of Iimet 

Superfluous attra8ion^ 

38. Carbonat 
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38. Carbonate of Ammonia. 

TV produa. «.{ X^f/Sr "^ 
Jfff^cejfarjf attraBwn. 



mm^ 



VIL Sulphate qw Akuonia# 
It is di^compofed by th? forty-nin^ faUowiog : 
I. Sulphite of Barifts. 

Tu^ ^^^A jd r iulphite of ammonia* 
The produa* are| ^^,^1^^^ ^f ^^t^ 

Superfluous attraction^ 

% Sulphate of Pot'Afr, 

The nroduais are \ ^^'P^^^c ^^ ammonia, 
ine products are j f^ipiy^t^ ^f ^x^^. 

Superfluous attraSion. 

5< Sulphite of Soda* 

rru _ ^ t r. ^ C fulphite of ammonia, 

TTieproduasare ^ f^ij^ate of foda. 

Superfluous ottraBion^ ' 



4» Sulphite 



\\ii4sd u ;.;i;47<w*fiilpljate of Jtronciaii,'^ 
Superfluous attraBion,i\^ 



*»'!.■ « .-■ 



5. SulphttEl^'Magnefiay 

The prDdoaa^f I"}*'!?? ""C »«"»«»^*' 
r ^1^ lulpnate or magneua, 

"Vyhejj cold, they unite iiM:Q a triple folt. 






6. Nitrate of Barites, 
kvi-* -J Caititsite'ot amnion Ja, 



The pVo^u-as afe^ ^,^^^.^ ^„^,, 
Superfluous attraction. 

7. Nitrate of Pot- Jjh ? 
Th> 'fifA^ias' ^.;>fjli(ira(te of ammonia. 
Superfluous attraBion. 



f 

-.* . ■ . : o 



8. l^itrat^ (if Soda f 

■rhe produa. are|^J;Jf^^f;S' ' ■ - 
Superfluous attraBion. 
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$. Nitrate of StfohtLatL 



mi.^ \. A £L ^ k( nitrate of ammonia. 
The produas arfe[ f^phwe oF ftronfmn. 

Superfluous attraBion^ 



JO. Nitrate of Lvne, 

rr^. A £1 T nitiate pf ammoiiia, 
The produas are J j^yi^t^^ ^^^ : ; 

Superfluous attraBion^ . ' 

11. Nitrate of Magnef a. 

With heat the V nitrate of ammonia, 
produfts are \ fulphate of ^magnefia. 

When cold the'decompofition is doubtful 

^ecejfary attraBion. 

12. Ammoniaco^magnejian Nitrate, 

{nitrate of ammonia, 
ammoniaco-magnefian 
fulphate. 

Neceffary attraBion. 

13, 14, 15, 16, 17, 18, 19. 

The feven nitrites^ with the fame bafes as 
the preceding nitrates, appear to decoiapofe 
the fulphate of ammonia in a limilar manner. 

20. Muriate 



\ 
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20, Muriate of Baritcs. 

Superfluous attraQion, 

21. Muriate of Pot-JJk. 

Superfluous attraBion^ 

22. Muriate of Sodan 

The produas are 5 ff'^^f ^^ ^7^^^' 
^ I lulphate of Jbda. 

Superfluous attraSion, 

S3* Muriate of Strontian. 

The produas are/ ff)^^f ""% ammonia. 
'^ \ lulphate of itrontian^ 

Superfmrns attraBion, 

24. Muriate of Lime. 

The produas aref ^^^^f^f of ammonia. 
^ I lulphate of hme. 

Superfluous attraBion. 



25. Muria^^ 
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25. Muriate of Magnefia. 

{mufkte of magnefijL 
ammoniaco-magnefian fut-^ 
phate« 

Neceffarjf attraQion. 



S6. Ammomaco-Magnejidn Muriate. 

€ muriate of ammonia. 
The products are < ammoniaco-magnefian 

( fulphate. 

Superjluous attraSion, 



Q7. Muriate of Alumine. 

{muriate of ammonia, 
ammoniaco-aluminous fuU 
phate, orammoniacalalum. 
NeceJ/arjf attraQzon 



S8- Phofphate of Barites. 

the produas are J pho5>hate of ammonia, 
^ ( fulphate of bantes. 

Superfluous attraQion^^ 



29. Phofphate 
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29. Phojphate of Pot-AJh, 

the produas are \ t^f^f^f ^nmonia. 
^ . ( fulp^te of potraih. 

Suptrjluoit^ attrekQmi, 

30. Phofphaie of Sbdd. 

Superfluous attraQicm 



.1 



S 1 . PhofpTiate of Soda and Ammonia^ 
Superfluous attraBiort^ 



. I : , , . . • 



55, 35, 34, 3^. 

.The four phqfphites, with the fame bafts ai 
the phofphates decompofe in like manner the 
fulphate of ammonia : the produ6ls are the' 
fame fulphates as above,- and pkojpkite inflead 
of phofphate of ammonia- 



A« t ' ■■*» 



1* ■> • 



36. Fiuate ifBarifes^^ • •' . • 

rri J ri ^ fluate of ammonia.' 

The produas are ^ ^^jpj^^^^ ^^ ^^^j^^. 

Superfluous attraQion. 

S7. iV« 



» - 

3 * 



Superfluous attraQiofi. • " ' " '^ 

38: JF?«fllfe byPdt'Ajh. 



« - 1 •,' I t 4 4 - J » « 



Superfluous attraSioW. 







39. FluaieofSoda. 



: : 1 • »n 



The pwidiidls are 5??? f ay«nf ^ 
^ /lulphate or fodar , 

Superfluous attraction. 



• . ■ ' 5 



40. SiUcebus Pludte of Soda. 



'\.A- 



•The produa^ai^l^^^f^?^^^^ 

(lulphate of foda.._ 

Superfluous attraQidri. ' ' ' * ^ ''' 



41.' borate of "Batim. 

The products al^^J^^^ 

(; Ittlphite of barite& ^^ 

Superfluous attraction. ^ ^. 



^ 



42. Borate 



Superfiuoui attraction* 

43. Borate (^ Soda* 

Tk4, T^-^^t, A. «,M^I borate of ammonia. 
The produas are| ^^j^ ^^ ^.^^ 

Super^uous attraction. 

44. Carbonate of Bar it ei. 

Tk-. .^...^..ic^^ ^^ S carbonate of ammoni& 
Ine products are < /• i t. ^ r i. -4. 
'^ ( fulpnate of bantes; 

Superjlfums attraSion. 

45. Carbonate of Strontian. 

fii* n»wi..A. *r,^ S carbonate of ammonia. 
The produas are ^ ^^jp^^^^ ^^ ftrontian. 

Superfluous at traction. 

46# Carbonate of Xsime. 

m.^ J n S carbonate of ammoni* 
The produas are^ ^^p^^^^ ^^ jj^^ 

^eceffary attraQion. 



hi. Carbon 
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47. Carbonate rf Pot- AJh. 

11,. ph^a. -cs^sr/potsr'' 

Superfluous attraction. 

48. Carbonate of Soda. 

Superfluous attraffioir. 

' • • . . •" ' 

4^, Carbonate of Magnejia. 

With heat the pro- r carbonate of ammonii. 
du6ls are . \ iulphate of magnefia, 

^tctffary attraction. 



i - « 



Vlil. SULI*HAT£ OT MaONESJA. 

i *t is decompofed by the forty-fix foUow- 



V 



OL. iV. P 1. Sulphite 
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1 . Sulphite of Barifes. 
Superfluous attraction. 



f. Sulphite qfPot'Ajh^ 

Superfluous attraction. 

5. Sulphite of Soda. 

The p«K.ua, are( gli:£°i?X"^' 

Superfluous attraction. 

4. Sulphite of Strontian, 

Ihe products are j ^^^^^^^^ ^f ftrontian.- 
Superfluous attraction, 

5. Sulphite of Ammonia. 

c fvElphite of magnefia. 
The produfts are < atrnnoniaco-Nmagnefia ful- 

C phate. 

Neceffary attraffion, 

6. Nitrate 
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0. Nitrate of Sdrites. 

Hn. J. jt id. S tlittatc of magneila. 
the ptoduas are[f^,p^^^g ^^ ^^^^ 

Superfluous attraction. 

If. MtHie of Poi'Ajk. 

The produa. «.{ S.^.f.f-jrl'- 
Superfluous attraction. 

8. Nitrate of Soda: 

r^ . i « ( nitrate of maghefiiL 
the produas are| f^jp^ate of foda. 

Superfluous attraction. 

9. Nitrate of Strontkft. 

•M: J A ^ niti-ate of masiieua. 
The produas are ^ f^^jpi^^^^ ^^ ftTdntiaiL 

iSuperJtuous attraction^ 

10. iViVrife ^ Xirte; 

The ptoduas are| ^^^^^ ^ ^^^ 
Superfluous attroQti^i '■•'' 



f^ • tL Nitr^ 
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1 1. Nitrate of Ammonia^ 

c nitrate of magnefia. 
The produfls 4re< ajwmoniaco-magnelian 

^ L fulph^te. ;...'• 
Neceffary attraction. 



12, 13, 14, 15, 15, 17. 

The fix JStitnittSy n^ith-the ikme bafes asthc 
preceding nitrates, aft lik^ tl*eK^, on the fiil- 
phate of magnefia, and decompofe it in a fimi— 
lar manner. In thefe decompofitions nitrite of 
magnefia is conflatirtly produced, with different 
fulphates, according to the fpecies of the ni- 
trites employed, ^- * 

18. Muriate of Barites. 

The produas aref f'^'^^lf of rnagiiefia. 
^ L lulphate ox bantes* 

Superfluous attraction, ■ 

19, Muriate of Strontiari. 

• . - • > 

The produas'arel ?7if\^ of tnagnefia. 
^ I uilphate or ftrontian. 

Superjluous attraction, . : ' 



^ : K V ;^ '.♦ ' ^v*'i* 



:^.:.V.r\ A • - 20. Muriate 
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20. Muriate of Lime. 
rrn. ' J n V muriate of masrnefia. • 
Superfluous attraRion. 

2 1 . Phofphate of Barites. 

Thp nrcMluas are 5 P^o^P^ate of magnefia. 
Ihe products are J fuiphaje of barites. 

Superfluous attraction. 

. ■ <* ' 

• I 

I 

2^. Phofphate of Pot-AJL. 

I 

mi_ 1 o V phofphate of magnefia, 

Tlie produas are| jl^jp^^^ ^^ p^^.^^ 

Superfiuous attraction. 

23. Phofphate of Soda. 

Tlip nroduas are I P^^A^^^te of magnefia. 
llie products are I ^^^^^i^^t of foda. 

Superfluous attraSion. 

34. Phofpate of Strontian f 

« 

The produas ^vt\ ff^Y^^i'^^'f^^"'^ 
^ I lulphate or itrontian. 

Superfluous attraElion. 

S5. Phofphate 
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24, Pofphate of Ainfwnia. 

■ 

[phofphate of magnefia. 
ammoniaco-iQa^neiiaii 
fulphate. 

Superfluous attraBion. 



i6y i7f 28, 29, 30. 

Th« &vt pko/phites analogous to the preced- 
ing phofphates with refpeft to their bafes dc- 
pompofe the fulphate of inagneiia in the fame 
panner, and phbfphite of magnefia is formed. 



81. Fluat^ of BariUf, 

Thi* nrftHii/^5 arr $ ^^^*^ ^^ magnefia, 
f nc prod.utts are J foiphate of baritei 

Superfluous attraS^ion^ 



S2, Fluate of Strontian, 

The produas are \ J'J^Jf f^ TF^ 
r r r. . ^ fulphate of urontian. 

Supefjlmu9 attraBion. 



33. Flutifi 
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33. Fluate of FouAJh, 

Superfluous attraBion. 

34. Fluate of Soda. 

Superfluous attraSion. 

35. Fluate of Ammonia ? 

The produas are 5 J?!^ f magnefia. 
r ^ lulphate of ammonia. 

tfecejfary attraBion. 

36. Borate of Barites. 

The Droduftfi are 5 ^^''^^^ ^^ magnefia. 
me products are ^ f^ip^^^^^ ^f ^^^5^^^ 

Superfluous attraBion. 

37. Borate of Strontian. 

The p™d»a, «.| ^°j^,fri:f;L. 

uperfluous attraBion. 



98, Borate 



\ » 
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88. Borate of Pot-JJk 
Superfluous attraSion. 



S^. BoraH i^ Soda. 



■{ 



Superfluous attraction. 



■40. Borate of Arhmonia. 

tjnagu)efian borate, 
amthoniaco-magnefiar^ 
fulphatc. 

Necejfary attraHion. 

41. Carbonate of Baritcs. 

Ti.^ •^^rx/^^;;^^ 0^0 S carbonate of magnefia. 
The produas are J ^^^^^^^ ^f ^^^f^^ ^ 

Superfluous attraffiqn. 



42 • Carbonate of Strqntian. 

^v,^r.t.^^«Aeo^^ T carbonate of magnefia. 
The produas are | ^^^^^^ ^ iSxo&i^rL 

Superjluous attraction. 

3 43. Carbonate 
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43. Carbonate of Lime. 



9 * 



rr^ J n S carbonate of magneiia.* 
The produas are J ft^^^ of .lime. .. 

Superfluous attraStion. 



^ 4b. ^A 



44. Carbonate of Pot-AJh* 



.,.'.- 



—,. ' j A S iulphate of pot-alh. 
The produas are J ^^^att ^f toiigtitCa: 

Superfluous attraction. 



*> 



45. Carbonate ^f Soda. 



* • *■ 



.-«•■» 

<ri,o «,.«J»/»c o^»r farphite of foda* 
The produas are| ^arlbonate of inaghefia. 

Superfluous attraQion. 

4^. Ca^himat^'qf Ammonia. 

fn.^ -.J >»» «^»5 fulphatc of anugoWa* . 
Th6 produas arej ^arLnate of magnefia. 

Neceffitry attraBion. 



IX. 



Sl8 DOUBLS PECOM90SITXDKS OF SACTS. 



|X* AmMOI^ IACt)-HAONlQS{AK SULPHATX* 

Jt is dccpxnpafed by thg forty wqj}? fpllowipg, 

J. Sulphite of Barites, 
The proaua, a«{ Sf^S'i'lSjIIS. 

Superfluous attraBion. 

% Sulphite of Pot^AJh. 

^fip^rjluous fittraBion. 

8. Sulphite of Soda: 

Superfti 



uous attraction. 



4f Sulphite of Strontiaiif 

The produ* a,, \ t^'^"t%., 
Sluperfiuous QttfaBion. 

5. Nitrate 
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4. Nitmte »f Baritiu. 

The nroduaa are 5 ^^^ *^l*^® nitrate 
Tfte products are J f^ip^^jg ^f j,j^tg^ 

SfUperfiuoxts attraction* 

jS. Nitrate of Pot-AJh. 

The p^dua, ar.{ ^^.gg'J^^ia, 

Superfluous attraBion. 

7. Nitrate of Soda. 

Ike pMua, «e| fX£:£' If" 'fSt 
Superfluous attra8ionj 

g. Nitrate of Strontian, 

Superfluous attradion. 

9. Nitrate of Lime^ 

Tii^ «>,.^^,iAc ^^.» 5 the triple nitrate. 
The produas are J f^jp^J'^ ^^ ^^^ 

Superfluous attradion. 



)0, II, 



;!f3X> ]>«irAf.xjDet;oM>(»iTiOMs ow »AJfn. 



10, 11, 12, 13,. 14. 

The five nitrites^ with the fame bafes as the 
preceding wittates, deeotn^fe, iikfe them, the 
ammoniaco-magnfetiah fuljihate : the produ6ts 
are the triple nitrite and the fame fulphates 
as above. 



IS. Muriate vf Barites. 

The produas are] ?flY^ ?V"^f- 
^ ( lulphate of barites. 

Superfluous attraction. 

: 16. Muriate of Pot-AJh. 

The -produas are( ?f -J,"?^^ ^'"^t**^ 
^ , \ fulphate of pot-alh. 

Superfluous attraction. 

1 7» Muriate ^f Soda. 

The produas aref f^ ff^ fff^' 
^ \ fulphate of ioda. 

Superfluous attraltion, 

'l^ Muriate ^Strontian, 

Theproduasarej ?^t"f*«'?^'^*«'. 
^ I lulphate of ftrontian. 

Superfluous attradtion. 
' ^ 19- Muriato 



I* * 
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19. Muriate of Lime. 

^, J ^ \ the triple muriate. 

The produas are J ^^jp^^f; ^f ^^^ 

Superfluous attraction. 

20. Pho/phate of Barites. 

riM. J n ? tlic triple phofphatc# 

The produas arej ft,ipha[e ^jp baVites. 

Superfluous attraction. 

21. Pkofphate of Pot-AJh. 

_,, JO. ^ the triple phofpnate. 

The produas arej ^^^^^J^^^ J^ p J^.^^^ 

Superfluous attradiion. 

22. Pkofphate of Soda. 

The nrodua» are[ *^^ *^^P^® phofphate. 
Ihe products are| fuiphate of foda. 

Superfluous attraSion. 



23, 24, 25. 

The three pkejphitesi with the fame bafes as 
the preceding phofphates, degorapofe, like, them, 
the ammoniaco<-magneiian fulphate. 






2& FluaU 
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66. Fluate ofBariUi. 

*tu^ rv^AA.A. or»f *^* t"f>^« fluate. 
The prdduas are^ f^jp^*; ^f j^^^gj^ 

SupcrfiuoMS attraShn. 

« 

[^7. Pludte of Strontian. 

TV.* »..^.iAc o«. S *^« *>'*P*^ fluate. 
The produas are J ^^^pj^^*; ^ ftrontiati. 

Superfluous attraBiotu 

28. PluateofPat'AJIt. 

fin. J ii ^ V the triple fluate. - 
The produas are J f^lpl^^f; ^f p^,^^^^ 

Superfluous attraction. 

^i ..^ , o ^^^ S the triple fluatc-r 

The produaa are^ ^^^^^^^^ ^^ ^^^ 

Superfluous attraSiion* 

30. Fluate of AmmoniaLf 

mi. J i:^ -. f fluate of magnefia/ 
Theproduas are | ^^jpj,^ of Smnonijt 

Neceflary attractioit* 



liOUBLE PECOMPOSXTIOVS OF «ALT0« fiSS^ 

3L Borate of Baritts^ 
Tie produa, a^l *$,«P"„n^;f^. 

Superfluous attraction. 

32* Borate of St rontian. 

The p™lua3 arej |;:f,J^£!'„f^fS;S«^. , 
Superfluous attraction. 

^3. Borate of Pot-AJk. 

s 

Tl«produa,a«{*e^«P'-J°^f.^. 

Superfluous attraSion. 

34. Borate of Soda* 

^ t iulpnate of lodsu 

Superfluous attraction. 



35. Borate of Ammonia ? 

The ptoduds are? f >»"«>"» J<^^1 ^"Ipjat^- 
'^ I borate of magnefia* 

Necejfarg AttraBion, 



S6. Carhonatt 
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S5. Carbonate of Barites. 

Tu^^ ^ i:i ^ ^ the triple carbonate. 
The produ6te are J ^^jp^^P ^^ ^^^j^^^ 

Superfiuous attraction. 

37. Carbonate of ^trontian. 

tru J n ^ the triple carbonate* 
The produas are J f^^^YiJt^f ftrontian. 

Superfluous attraction. 

38* Carbonate of Lime. 
Not cold. 

-I 

wr-xu u 1. *!. r carbonate of ammonia. 
With heat the \ carbonate of magne0t. 

Neceffary attraction. 

39. Carbonate of Pot-AJh. 

rfsi J ri ^ the triple carbonate* 

The produas are^ ^^^^^^^ ^^ ^^^^^^ 

Superfluous attraction^ 

40 Carbonate of Soda* 

rrri J ri ^ tlic triple cafbonatep 

Tlie produas are J f^j^j^^^ -^^ ^^^ • 

Superfluous attraBion. 
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41. Carbonate of Magnefia. 

%V^ith heat the pro- < carbonate of ammonia. 

du6ts are \ fulphate of magnefia. 

Necejfary attraction. 



X. Sulphate of Glucine* 

IT is decompofed by the fifty-feven fol- 
lowing : 

1. Sulphite of Barites* 

rr«i. ^ J n f fulphite of fflucine» 
The produas are| f^^ij^ate of larites. 

Superfluous attraction. 

2. Sulphite of Pot-Ajli. 

rr.u J n S fulphite of fflucine* 
The produas are J ^^j^j^^^^ ^^ S^^_^^^ 

Superfluous attraSion. 



3 



. Sulphite of Soda* 

ThP nfrtd lifts are \ ^"Iphite of glucine. ' 

Iheproduttsare J f^^pij^tg ^f fo^a. 
Superfluous attraQion. 

Vol. IV. Q *. Sulphite 
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4. Sulphite of Strontian.^ 

V 

Superjluous attraStion. 

5. Nitrate of Barites. 

^x^i^ r.«.^^.«Ae «^^V titrate of glucine. 
Ine products are< p ^ ^ ^ Py -^ 
^ ^ lulphate or bantes; 

SuperfuoM nttraSion. 

6. Nitrate of Pot-Ajh. 

TV.O ^r>v^,.>;i« «Lr nitrate of elucine. 
1 ne proaucts are t i* i i.^^ P ^ n. 
^ I lulpnate 01 pot-aih. 

Superfluous altraStion. 

7. Nitrate of Soda, 

The produas arei f\'^\ of glucine. 
^ I lulphate of foda* 

Superfluous attraBion. 

m 

8. Nitrate of Strontian. 

V 

I 

The f roduas are$ J^Sf °^ f ^r*"? 
^ ^ Hilphate of' ftrontian. 

Sifperflm)u^ attraSim, 



9. Nitrate 
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9. Nitrate of Lime. 

The prodaas are j f\'^^\ of gJHcine. 
'^ I lulphate or lime. 

10. Nitrate of Ammonia. 

l-he'produ^s are 5 J'if ate of glucine. 

I lulphate ot ammonia. 

'^'^^Tfln^fiP jatfra8ion. 

11. Nitrate of Magnejia. 

The produas are$ f\ms 9f ghcmt 
^ ( lulphate ot magnefia. 

Superfiuom^ attraQi^n. 



12. Ammoniaco-magnejtan Nitrate. 

(nitrate of gUicine. 
ammoniaco-magnefian 
fiilphate.. 

Superfluous attraction. 



13, U, 15, 16, 17; Jg, 19, SO- 

The ?i^ht fiitrites^ with the fame foafes as the 
preceding pj^ajte?, 4p.cojnpofe, like them, the 
fulphate of glucihe. Njtxijbe of ^l^cine is 

Q 2 formed 



228 DOITELfi J5EC0MP0SITI0NS OF SALTS. 

formed inftead of the nitrate, and the Ikme 
fulphates as above* 

2K Muriate ofBarites. 

The nroduas are $ »"«"**« ^^ glucine. 
ine proaucts aie^ fuiphate of barites. 

Superfluous attraBion. 

22. Muriate of Pot'AJh. . 

The nrodufts are$ "^^"^^^^ ^^ glucine. 
Ihe products are ^ f^ip^^^^ ^f pot-aflu 

Superfluous attraction. 

S3. Muriate of Soda. 

Tlii^ nrnrliift? are/ "^"^^l^t^ ^^ glucine. 

The produeto are| ^^^^^^^^ ^f ^^^^ 
Superfluous attraction, 

24. Muriate of Strontian, 

„,, , n f muriate of glucine. 

Ihe produas are| f^,p^^^^g of ftrontian. 

Superfluous attraction. 

25. Muriate of Lime. 

'\^/ JO f muriate of glueing* 
. The produas are| ^^^^^^^^ ^f ^^^^^ 

Superfluous attraction. 
-' — 26. Muriate 
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Q6, Muriate of Amjnonia, 

rn^^y J in \ muriate of gliicine. 
rbeproduasarej f^ipj^ate of Immonia. 

Superfluous attraction, 

27. Muriate of Magnejia. 

The Droaufts are! "^^^^^^^ ^^ glucine. 
^ . L iulphate oT magnelia. 

Supeffluous attra^ion. 

28. AmmaniacO'MagncJian Muriate. 

r muriate of glucine 
The produfts are< ammoniaco-magnefian 

t fulphate. 

Superfluous attraBiotu 

29. Phc^hate of Barites. 

Superfluous attraction^ 

s, 
\ 

30. Phofphate of Strontian. 

rr^r^ 1 n V phofphate of ghicine. 

The produas arej J-^^p^^ ^f f^° ^^j^„^ . 

Superfluous attraction, ] 

.31. Phofphate 
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31. Phofphate t)f Pot-Ajh. 

The produas are5 E Y5>l^/te of glncjne. 
^ ^ fulphate of pot-am. 

Superfluous attractidit. 

35. Phofphaie of Soda. 

The prod.* a.| ^^.f Ij^^'potr 

Superfluous attraction. 



35. Pkofphati of A'mmdHid. 

The p^odua, a«| f^^'tf^^'St 

Superfluous attrdctidn. 

34. Phofphate of^agnejia. 

The «rhfliiftf! arp^ phofphate of glucinc, 
Ihe products are^ i\iiphat€ of toagnefia. 

Superfluous dttraSlion. 



35, 36, 37, 38, 39, 40. 

The fix phq/phites, with the. fame bafes as the 
phofphates, equally decompofe the fulphate of 
glucine, forming pholphite inftead of phof- 
phate, and the fulphates as ab6ve. 

41. Fluate 
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4 1 . Fluat^ of ^arites. 

Tu^ T.^^^„xj- «^S filiate of glucine. 
^ ( fylph^te of barites* 

Superfluous attraHion* ' 

42. JFliiflU of Strontian. 

The produa* are 5 ?'^^^^ f S^^f^^^' 
/ ( iplphitc of ftroutian* 

Superfluous attraEtign. 

43. Filiate of Magncfa. 

The produas are j ?",^? ^^ ^J^^^^^^' ^ 
^ [ lulphate of magneiia. 

Superfluous attraction. 

44. J'/wa/c ofPot-AJh, 

The produas aref ?«^5f f ??"<^»"«- 
*^ t lulpnate of pot-alh. 

Superfluous attraction. 

45. Fluate qf Soda. 

The produas afe( J"^5f f ?J"^if^- 
^ t lulphate of foda. 

Superfluous attraEiion. 



\ 

J 



45. Fluate 



\ 
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46. Fluate of Ammonia. 
The nrodufts are5 ^^^^^ ^^ gjucine, 

ine products are^ fulphate of ammonia. 
Superfluous attraBion, 



47. Borate of Barites. 

The produas are{ fuiph'te^of ^S^^^ 
Superfluous attraction, 

48. Borate of Pot-AJh, 

rrx. JO ^ borate of glucine. 
The produas are^ ^^^^-^^^^ J p^^.^^^ 

Superfluous attraction. 

49. Borate of Soda, 

rtn J n ^borate of glucino* 

Tlie produas are ^ ^^jpj^^^^ ^f^^^^^ 

Superfluous attraction, 

50. Bqrate of A^Tnonia, 

rri. in f boratc of glucine. 

The produas are| ^^^^^^^ J ammonia. 

Superfluous attraSion. 



U4.:x^. 



51« Carbonate 
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5h Carbonate of Barites. 

The produas are? ja[bonate of glucine. 
^ I lulphate of banter* 

Superfluous attractmi, 

.52. Carbonate of Strontian. 

Theproduas;are5f,'*i^^^^^^ 

^ I lulphate of ftrontian# 

Superfluous attraBion, 

53. Carbonate of Lime. 

The produfts areJ ^i" w^^^^'r ^^"^""^^^ 
^ I lulphate of lime* 

Superfluous attraBion^ 

54. Carbonate of Pot-Afli. 

The produas are J f ^^^onate of glucine. 
^ I lulphate 01 pot-alh. 

Superfluous attraBion. 

*\ . . ■ . . 
55. Carbonate of Soda. 

The produas are J f^lp^ate of foda. 

^ I carbqnate or glucmc. 

Superfluous aftraBiom 
. ' 46. Carbonate 
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56. Carbonate of Magnejid. 



{ 



The produas are4 fvilphate of magnefia. 
^ I carbonate of glucinc. 

Superfluous attraction. 



S7. Carbonate ofAihytionia: 

The produas arJ ^^^V^^f a^Jmonia. 
' ^ \ carbonate of glucinc. 

Superfluous attraBion. 



XL .Sulphate of alumine,^ 

IT. is decompofed by the fixty-four follow, 
ing. 



h Sulphite 4>fBarites. 
rr\ 1 ,/a. o^.. S fulphite .of alumine^ . 

Superfluous attraction. 

2. Sulphite of. Pot-JJk. 

rpt 1 ri ^ ^ fulphite of alumine. 

The produas are J ^^^^^^^^ ^^ p^^.^ 

Superfluous attraction. 
• / : ^ 3. Sulphit€ 
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3. Sulphite tf Soda. 

rrt J ft S lulphite of alumlxke. 

The produas are J i^^^^^^ ^^ ^^^^^ 

Superfluous attraHieft. 

4. Sulphite of Strontian. 

Superfluous attraction. 

5. Sulphite of Ammo7iia. 

rht. J in f aluminous fulphite. 
The produas arej ^^^^^^^ ^^ J^^j^ 

Superfluous attraction. 

6. Sulphite of Magnejia. 

Theproduasare5 aluminous fulphite 
^ ( lulphate of magneua. 

Superfluous attraction. 

7- Ammoniaco-Magnejian Sulphite. 

f aluminous fulphite. 
The prodiirdfl txe< amtn^niaco-magnefian 

L fulphate. 
Superfluous attraction. 

Ji,^ 8. Sulphite 
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8. Sulphite of GhiQbie ? . 

rrx ^ J ri V aluminous fulphite. 

The produas arej ^^^^^^^^ ^^ ^^^^^^ . 

Superfluous attraction, 

9. Nitrate of Barites. 

The nrrrlii/^q arp$ ^^it^ate of aluminc. 
Ihe prcduets are^ f^iphate of barites, 

Superfluous attraction. 



10. Nitrate of Pot-AJIi. 

It is decompofed in part, and fo far as to 
form alum, or acid fulphate of alumine, and 
of pot-afli. 



1 1 . Nitrate of Soda. 

The nroduft? are $ ^^*^^*^ ^^ alumine. 
ine products are ^ f^jp^ate of foda. 

Superfluous attraction. 



12. Nitrate of Strontian. 

rm^ jr CL ^ nitrate of alumina^ 
The produas are J ^^^^^^ ^f ^^^^^j^^ 

Superfluous attraction^ 

J 9. Nitrate 
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13. Nitrate of Lime, 

The produas are$ f\'t\ °Vr '"'"''• 
^ ( lulphate OT lime. 

Superfluous attraction. 

14. Nitrate of Ammonia. 

The produas are 5 "if ate °f alumine. 
^ ( lulphate or ammonia. 

Superfluous attraction. 

1 5. Nitrate of Magnejia. 

TliP viToaiift<; arp5 ^^t^^t^ ^^ alumine. 
Ihe produtts are^ fuiphate of magnefia. 

Superfluous attraction. 



\G. AmmoniacO'MagneJian Nitrate. 

* 

{nitrate of alumine. 
ammoniaco-magnefian 
triple fulphate. 

^his decompofition is limited. 

Superfluous attraction. 

17, 18, 19, 20, 21, 22, 23, 24. 

The eight nitrites with the fame bafes as the 
preceding nitrates appear to decompofe lulphate 
of alumine in a fimilar manner. 

S!5. Muriate 
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25. Muriate of Barltes. 

The DroduSs-are^ muriate of alumine. 
ine proau«3 are J fuipj^ate of barites. 

Superfluous attraction. 

26. Muriate of pot-'AJh. 

TT^o r^..^j.,A>« o^^ S muriate of alumine. 
1 ne prodticts are < /»T i . /. ;_. /» 
^ (f iuipnaj:e of pbt-afli. 

Superfluous attraction. 

Vt. Muriate ^f ^a. 

Superfluous attraBion. 

28. Muriate ^f Str4mtum. 

Superfluous attraction. 

29. Muriate of Lime. 

liie products are< /• 1 1 . /• i- 
^ . j( fulphate »of liipe. 

Superfluous attrmtion. 



30. Muriate 



dovble \yT.coiiv7}sfrtw^ of salts. iS^ 

30. Muriate of Ammonia. 

rn J /:! ^ S niuriate of alumine. . 

The produas are J f^,p^^^^ ^^ ammonia. 

Superfluous attraction. . 

31, Muriate of Magnefia. 

The produas are? ff)^^^ °^ ^l*^"^?' 
^ ^ fulphate of magnefia. 

Superfluous attraction. 

32* AmmoniacO'MagneJian Muriate. 

{muria^ of alumine. 
ammoniaco-Tnafftiefian ful- 
phate, and ammoniacated 
alum. 

Superfluous attraffion. 

* 

33. Muriate 4ff Glucine. 

n^Uc. ^^^A..;:^^ ^*«S muriate of alumine, 
1 tie proaucts are w i -l /v /* i • 
^ ( lulphate or glucme. 

Superfluous attraBion. 

^4. PkQfpkaie of Barites. 

• • • 

The produas arei plK>fe^te ^ aluaime. 
'^ I fulphate of barites. 

SuferfluoKS attraction. 

S3, Phofphate 
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35. Phq/phafe of PoUJ/h» 

« 

rrt J CL V phofphate oralumine- 

The produas are| fujph^ate of pot-aft. 

Superfluous attratlion. 

36. Phofphate of Soda. 

rru J n V phofphate of alumine- 
The produas arej ^^^^^^^^ ^^ ^^^ 

Superfluous attraBion. 

37. Phofphate of Ammonia. 

^, J ^ Y phofphate of alumine. 

The produas arej f^jpj^;^^ of ammonia. 

Superfluous attraQion. 

38. Phofphate of Magnefa ? 

^, J j:s V phofphate of alumine. 

The produas are | jl^jp^^^ ^f magnefia. 

Superfluous attraBion. 

39- Phofphate of Glucine. 

„ J ^ < phofphate of alumine* 

The produas are ^ f^j^jj^^^ ^^ gj^^jj,^^ 

Superfluous attraction. 



40, 41, 
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40, 41, 42, 43, 44, AS* 

The fix phofphiteSy with the fame bafes as the 
preceding phofphates, feem to be capable of 
decompofing, like them, the fulphate of alu- 

mine. 



46. Fluate of Barites. 

Th. produa, aref J:^^:IS''^^. 

Superfluous attra&ion. 

47» Fluate of Strontian* 

The Droauft/arp^ ^"^*® °^ alumine. 
Ihe products are J f^ip^ate of ftrontian. 

Superfluous attraBion. 

48. Fluate of Magnefla. 

«n- J £» r fluate of alumine. 
The produas are| ^^^^^^^ ^^ magnefia. 

Superfluous attraBion. 

49. -F/wfl^^e o/* Pot-AJh. 

m^ 1 in ? fluate of alumine. 
The produas are | f^ip^ate of pot-afli. 

Superfluous attraBion, 

Vol. IV. R 50. Fluate 
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50. Fluate r>f Sod(u 

The produas are \ ^^^^^^^^ ^^ ^^^ 
• Superfluous attraBion. 



5 1 . Fluate of Ammonia. 

The produas are ( ?"^i^ f ^J""^'"^' . 
^ I fulphaCe oi ammonia. 

Supcirftuous attraBion. 



^ 



52. Fluate of Glucine ? 

Til*. nrorliiA*. arp$ ^^^*® °^ alumine. 

The products are J f^jph^te of glucine. 
Superfluous attraction, 

53. Borate of Barites. 

rru ^ z:^^ V borate of alumine* 
The produas are J ^^^^^^^^ of barites.. 

Superfluous attradtion. 



54. Borate of Pot-JJh. 

r borate of alumine. 
The produ6is are^ fulphate of pot-afli and 

L alum. 
Superfluous attraciion. 

55* Borate 
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55. Borate of Soda* 

The produas aref ^,''W^ ^^JJ™^^'. 
^ [ fulphate of foda. 

Superjbious attra6tio)i4 

56. Borate of Ammonia^ 

r borate of alumitie. 
The produ6ls are< fulphate of ammonia and 

t ammoniated alum. 

Superjluous attraBion* 

57y 58, 59, 60, 51, 6% 63, 64. 

The carbonates of barites, ftrontian, lime, 
p6t-a(h, foda, magnefia, ammonia, and glucine, 
decompofe the fulphate of alumine, and form 
carbonate of alumine, and the fulphates of each 
of thofe bafes; 



XII. AND XIIl. 

The Acid and Acidulous Sulphates of 

" Alumine. 

THESE are a6led upon, like the preceding 

fpecies, by the other falts ; and each of them, 

like it, prefents the fixty-four double decom- 

pofitions exhibited above. 

R 2 XIV. 
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50. Fludte t>f Soda. 

* • ... 

•^u J ri S fixate of aluminCr 
The produas are ^ ^^^^^^^^ ^^ ^^^ 

• Superfluous at traSlion* 



5 1 • Fluate of Ammonia. 

^•1- " J n r fluate of alumine. 
Theproduas aie | ^^^j^j^^^^ ^^ ammonia. 

Superfluous attra8ion. 



N 



52. Fluate of Glucine ? 

-,, J j:n ( fluate of alumine. 

The produas are^ ^^jpj^^^^ of glucine. 

Superfluous attraction* 

5S. Borate of Barites. 

n^^ J ^ V borate of alumine. 

The produas arej ^^^^y^^^^ of barites.. 

Superfluous attradiion. 



54. Borate of Fot-Afh. 

r borate of alumine. 
The produ6is are-^ fulphate of pot-afli and 

L alum. 

Superfluous attraction. 

55* Borate 
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65. Borate of Soda* 

The produas aref ^,'W^ J^«-. 
^ [ lulphate of foda. 

Superfluous attraQio?i4 

S6. Borate of Ammonia^ 

[borate of alumitie. 
fulphate of ammonia and 
ammoniated alum. 

Siiper/luous attraBion* 

57 y 58, 59, 60, 61, 6% 63, 64. 

The carbonates of barites, ftrontian, lime, 
pot-afh, foda, magnefia, ammonia, and glucine, 
decompofe the fulphate of alumine, and form 
Carbonate of abimiae, and the fulphates of each 
^f tliofe bafes; 



XIL AND XIII. 

"^^HE Acid and Acidulous SuLPHAtEs of 

" Alumine. 

THESE are a6led upon, like the preceding 

i^ecies, by the other falts ; and each of them, 

ilce it, prefents the fixty-four double decom- 

>€fitions exhibited above. 

R 2 XIV. 
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50. Fludte t>f Soda. 

•^u^ ^ J \a S fixate of aluminCr 
The produas are -J ^ i i . i? r j 
^ ( fulphate.oi loda-r 

• Superfluous attraBion* 



5 1 # Fluate of Ammonia. 

Theproduasaref ?"^i^ f ^J""''"^ . 
^ t fulphate or ammonia^ 

Superfluous attraBion. 



N 



52. Fluate of Glucine ? 

The produas are$ ?^^*f f J^T'"^' 
*^ ^ fulphate of glucine. 

Superfluous attraction* 

53. Borate of Barites. 

The produas a..{ f^,-£.f„|'E- 
Superfluous attradiion. 



54. Borate of Pot-Afh. 

r borate of alumine. 
The produ6is areJ fulphate of pot-afli and 

L alum. 
Superfluous attraction. 



6 5* Borate 
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65. Borate of Soda* 

The produas aref J°/^^V^ J^JJ^^-. 
^ t lulphate of foda. 

Superfluous attraQio?i4 

56. Borate of Ammonia^ 

[borate of alumitie. 
fulphate of ammonia and 
ammoniated alum. 

Superfiuous attraBion* 

57 y 58, 59, 60, 61, 6% 63, 64. 

The carbonates of barites, ftrontian, lime, 
pot-afh, foda, magnefia, ammonia, and glucine, 
decompofe the fulphate of alumine, and form 
carbonate of ahimiue, and the fulphates of each 
of thofe bafes^ 



XIL AND Xlli. 

The Acid and Acidulous SuLPHAtEs of 

^ Alumine. 

THESE are a6led upon, like the preceding 
fpecies, by the other falts ; and each of them, 
like it, prefents the fixty-four double decom- 

pofitions exhibited above. 

R 2 XIV. 
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50. Fluate t>f Soda. 

*tu^ ^ J x^ S fixate of aluminCr 
The produSs are -J ^ t i . r r a 
^ ( lulphate 01 foda. 

• Superfluous at traBion* 



5 1 # Fluate of Ammonia. 

Theproduasaref ?"^1^ f ^J"«^'««- . 
^ I lulphate or ammonia^ 

Superfluous attraBion. 



N 



52. Fluate of Glucine f 

The Droduas are $ ^^^*^ °^ alumine. 
ine products are ^ f^jpij^^g ^f glucine. 

Superfluous attraction4 

53. Borate of Barites. 

The produas ai-el J^^!7^ fl"^'^^' 
^ I lulphate of bantes,. 

Superfluous attraEtion. 

54. Borate of Pot-Afk. 

r borate of alumine. 
The produ6is are-^ fulphate of pot-afli and 

L alum. 
Superfluous attraction. 

55* Borate 
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65. Borate of Soda* 

The produas aref ^Ti\''^ J^!JT^-. 
^ [ lulphate of foda. 

Superfluous attraQio7i4 

56. Borate of Ammonia^ 

[borate of alumiiie. 
fulphate of ammonia and 
ammoniated alum* 

Superfluous attraBion* 

57, 58, 59, 60, 61, 6% 63, 64. 

The carbonates of barites, ftrontian, lime, 
pot-afh, foda^ magnefia, ammonia, and glucine, 
decompofe the fulphate of alumine, and form 
carbonate of abimiue, and the fulphates of each 
of thofe bafes; 



XIL AND Xlli. 

The AciDi and AciDULoys SuLPHAtEs of 

" Alumine. 

THESE are a6led upon, like the preceding 

fpecies, by the other falts ; and each of them, 

like it, prefents the fixty-four double decom- 

pofitions exhibited above. 

R 2 XIV. 
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50. FlUdte t)f Soda, 

The produas are 5 ^T^f^lT^' 
^ ( lulphate.oi foda. 

• Superfluous attraSiion* 

51 • Fluafe of Ammonia. 

The produas aie ( J"^i%°^^i"""'°«- . 
^ t lulphate or ammonia* 

^ Superfluous aftraBion; 

52. Fluate of Glucine ? 

The produas are \ J^^^ f J^^^^^^- 
^ i lulphate of glucine. 

Superfluous attraction* 

5S. Borate of Barites. 

The produas are j ?7l*7^ fl"^'^^' 
^ I lulphate of bantes.. 

Superfluous attraction. 



54. Borate of Pot-Jffi. 

r borate of alumine. 
The produas are^ fulphate of pot-afli and 

L alum. 
Superfluous attraction. 



55* Borate 
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65. Borate of Soda* 

The produas aref ^Ti\''^ ^^JJ^^"^'- 
^ t lulphate of foda. 

Superfluous attraQion* 

S6. Borate of Ammonia. 

[borate of alumitie. 
fulphate of ammonia and 
ammoniated alum. 

Superjluous attraBion* 

67, 58, 59y 60, 61, 6% 63, 64. 

The carbonates of barites, ftrontian, Irme, 
pot-afh, foda, magnefia, ammonia, and glucine, 
decompofe the fulphate of alumine, and form 
carbonate of ahimiae, and the fulphates of each 
of thofe bafes; 



XIL AND Xlli. 

The Acid and Acidulous Sulphates of 

" Alumine. 

THESE are a6led upon, like the preceding 

fpecies, by the other falts ; and each of them, 

like it, prefents the fixty-four double decom- 

pofitions exhibited above. 

R 2 XIV. 
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XIV. Sulphate of Ziucone. 
IT is decompofed by the feventy-fix follow- 



ing: 



1, 2, 3, 4, 5, 6, 7, 8, 9- 



The fulphites of barites, pot-alh, foda, ftron- 
tian ammonia, magnefia, ammoniaco-magne- 
fian glucine, and alumine; in Ihort, all the 
fiilphites^ except thofe of lime and zlrcone^ 
decompofe theYulphate of zircone. 

All thefe decompofitions are effe6ted by fuper— 
fluous double attradions, becaufe the bafes of 
all thefe fulphites have a greater affinity witli 
the fulphuric acid thaiTzircone has. The pro- 
dufts confift of fulphite of 2ircone in everj 
cafe, and the fulphate with the bafe of the de* 
compofmg fulphite. 

10, 11, 12, IS, 14, 15, 16, 17, 18, 19. 

The firft ten fpecies of nitrates, or all, except 
that with zircone for its bafe, likewife deconi- 
pofe the fulphate of zircone by fuperfluous dou- 
ble attra6lions. In thefe ten decompofitions the 
produ6ls are nitrate of zircone and a fulphate, 
differing in its bafe according to the decom- 
pofing nitratc# 



20, 21, 
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20, 21, 22, 23, 24, 25, 2$, 27, 28, 29- 

It is the fame with the ten nitrites. Nitrite 
of zircone is produced in thefe decompofitions, 
which we infer from the known laws of eleftive 
attrafl;ion. 



^» 



30, 31, 33, 33, 34, 35, 36, 37j 38, 39. 

The ten fpecies of muriates, formed by the 

tafes which have a greater affinity than zircone 

for the fulphuric acid, as well as for the muria- 

t:ic, likewife decompofe the fulphate of zircone 

"fey fuperfluous double attraftions. In all thefe 

cafes muriate of zircone is produced, with the 

iulphates correfponding in refpeft of their bafes 

to the decompofing muriates. 

-40, 41, 42,^,f3, 44, 45, 46, 47. 

The eight phofphates of baritcs, ftrontian, 
pot-afli, foda, ammonia, magnefia, glucine, and 
^^umine, in a word, all the phofphates, except 
thofe of lime and zircone, decompofe the zir- 
Ionian fulphate. The .double attraftions here 
^I'e all fuperfluous. In each cafe phofphate of 
zircone is formed, with fulphates differing ac- , 
Wording to the fpecies of the decompofing phof* 
pirates. 



48, 4P» 
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48, 49 50, 51, 52, 53, 54, 55. 

It is the fame with the eight following phof- 
phites ; all the phofphites, that of lime excepted, 
decompofmg the fulphate of zircone by fuper- 
fluous double attraftions ; a phofphite of zir-y 
cpne being always found. 

56y 57y 58, 59y 60, 61, 62. 

• _ 

The feven fluates of barites, ftrontian, mag? 
neiia, pot-afh, foda, ammonia, and glucine, de- 
compofe the fulphate of zircone by fuperfluous 
double attra6lions. That of lime is the only 
one by which it is not decompofed. In ajl 
thefe decompofitions fluate of zircone is prq.- 
j^uced. 

63, 64, 65y 66, 67. 

The five borates of barites, ftrontian, pot- 
afh, foda, and ammonia, decompofe the ful- 
phate of zircone. The borates of lime and 
magnefia do not appear capable of a6ling as the 
preceding. 

We are wholly ignorant of the aftion of the 
l)orates of alumine and glucine, which are yet 
pnknown. 

Borate of zircone is uniformly produced in 
the decojnpofitioii^ above-mentioned. 

68, 69, 
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68, 69, 70, 7h 72, 73, 74, 75, 76- 

The carbonates withbafes of barites, ftrontian, 
lime, pot-afli, foda, magnefia, ammonia, glu- 
cine, and alumine, decompofe the fulphate of 
zircone by fuperfluous double attraftions. In 
thefe nine decompofitions carbonate of zircone 
is uniformly produced, with fulphates differing 
according to the bafes of the carbonates em* 
ployed to affeift them^ 



XV. Sulphate of Barites, 

IT is decompofed by the twenty-feven fol* 

ic)wing, befide the thirteen fulphates already 
Hientioned, 

Note. The fulphites will not be again treated 
"Mrith the fulphates, becaufe, thefe having been 
already examined in the fourteen preceding 
l|)ecie3, they would here be only repetitions, 



J. Nitrate of Strontian^ 

Thp nroflu/^s are 5 ^1^^^*^ of barites, 
ihe products are I M^hitt of ftrontian, 

^ecejfary attraBion. 

2. NitiHte 
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2. Nitrate of Strontian f 

The pvoduas are ] ?^f t^ of baritcs. 
\ ( lulphite or Itrontian. 

Necejfary attraBion. 



3. Muriate of Strontian. 

The produas are$ ^^j^i^ of baritcs. 
'^ ( lulphite or Itrontian. 

Necejfary attraBion. 



4, 5, 6, 7, 8,9, 10, 11, 12, 13, 14. 

Of the fourteen fpecies of phofphatcs which 
I have made known, there are eleven that de- 
compofe fulphite of barites. The phofphates 
of barites, lime, and filex, are the only ex- 
ceptions. All the double attradions here are 
fuperfluous, fince the phofphoric acid alone de- 
compofes all the fulphites. 

Phofphite of barites is uniformly produced 
in thefe decompofitions : the fulphites formed 
vary according to the Bafes of the phofphates 
employed. 

The acid phofphate of lime afts only till its 
exeefs of acid is abforbed. 



15, 16, 
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15, 16, ir, 18, 19, 20, 21, 22, 23- 

The nine fpecies of phofphitcs anfwering to 
the phofphates mentioned above, except the 
acid calcareous fpecies, that of foda and am- 
monia, and that of filex, which are not known 
in this genus as in the phofphates, decompofc 
the fulphite of barites. Phofphite of barites is 
formed infiead of phofphate* The attra6lions 
are all of the fuperfluous kind. 



24. Fluate of Str^ontian ? 

rpt 1 o K fluate of barites. 

The produas arej ^^^^^.^^ ^^ ftrontian. 

StiperJluou$ attra8ion. 

• 

No torate decompofes this fait. 
Three carbonates only effed its decompo* 
iition; namely, 

25. Carbonate of FoUAfh. 

^, J ^ r fulphite of pot-afli» 

The produas are| ^/bonate oiP barites. 

Ncctffary attraBion. 



Q6. Carbonate 
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g^. Carbonate of Soda, 

The produas areJ f^lphite of foda. 

^ t carbonate oi baritcs. 

Necejary attraBio??. 



$7' Carbonate of Ammonia. 

The Droduas aref ^^^P*^^*^ ^^ ammonia, 
" 1^ carbonate of barites, 

JieceJ/ary attraBion. 



frmfm^frnt^mmm 



Xyif Sulphite op Lime. 

IT is decompofed by the twenty-five follow* 
ing: 

None of the fulphates decompofe it, as we 
have feen in the fourteen fpecie^ of this genus 
treated on above. 

No nitrate, or nitrite decompofes it 

No muriate decompofes itt 



1,2, 3,4,5,6,7, 8,9, 10, U, 13. 

Twelve phofphates decompofe the fulphite of 
lime. There are only that with bafe of lime, 

tlie 
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the acid calcareous phofphate, and thdt of 
(ilex, by which it is not decompofed. 



13, 14, 15, 16, 17, 18. 

Six fluates, thofe with bafes of barites, ftron- 
tian, magneiia, pot-afh, foda, ammonia, decom- 
pofe the fulphite of lime, apd calcaieous fulphite 
is formed. 



19' Borate of Strontian f 

m. A ci. r borate of lime. 
The produas are] ^^^^^^^ ^^ iirou\:x^u, 

Supei^Jluous attratlion. 



- 4 .. / 



^0, Borate of Magnefia f 

The nrnriuas ire \ ^^^V^^ ^^ magnefia, 

ihe products are^ ^^^^^ of lime. 
Necejfary AttraQion, 

21, 22, 23, 24, 25, 

Five carbonates, namely, thofe of barites^ 
ftrontian, potrafh, foda, and ammonia, decom-^ 
pofe the fulphite of lime, and carbonate of 
lime is produced. The double attra6lions are 
^Imoft all neceffary. The fulphites formed vary 
according to the bafes of the carbonates em- 
ployed to eife6l the decompofition. 

XVII. 
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>» 



XVII. Sulphite of Pot-Ash. 

IT is decompofed by the fifty-three follow- 
ing, befide the twelve fulphates already men- 
lioned. 



1, 2, 3, 4, 5, 6, 7, 8, 9- 

The nitrates of barites, foda, ftrontian, lime, 
magnefia, ammoniaca-magnefian glucine, ala— 
mine, and zircone, decompofe the fulphite o 
pot-afli. Nitrate of pot-afh is uniformly pro 
"duced by thefe decompofitions, all of which ar 
effefled by a fuperfluous attraction, fmce th 
jiitric acid is ftronger than the fulphureous. 



10, 11, 12, IS, U, 15, 16, 17, 18, 

The nitrites with the fame bafes as the for- 
going nitrates effeft fimilar decompofitions, 

19a 20, 21, 22, 23, 24, 25, 26, 27, 28. 

Ten muriates, thofe of barites, foda, ftron^ 
tian, lime, ammonia, magnefia, ammoniaco- 
magnefian, and glucine, decompofe fulphite of 
potafh. The produfts are muriate of pot-afli, 
(ind different fulphates. 

4 29r 30. 
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29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39. 

Nine phofphates decompofe fulphite of lime : 
there are only thofe of barites, lime, flrontian, 
and pot-afli, which do not decompofe it 



40, 41, 42, 43, 44, 45, 46, 47. 

Eight phofphites, fimilar to the pholphates 
vith refpeft to their bafes, that of foda and 
ammonia, which is not known, excepted, de- 
compofe the fulphite of pot-afh. 



48, 49, 50, 51, 52. 

Five fluates, thofe of barites, ftrontian, mag* 
nefia, foda, and ammonia, decompofe fulphite 
of pot-aih. In thefe decompofitions fluate of 
pot-afh is formed. 

No borate is known to decompofe this fait 

53. Carbonate of Soda. 

The produas are j J^f^.f Vr T*'*^' 
'^ I lulphite 01 toda. 

Ncceffary attraBmi. 



\ . XVIIL 
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XIX. StfLPfliTE OF SxltONTiAN. 

IT is dedompofed by the thirty-three fallow- 
ing, befide the niiie fulphates already noticed. 



1. Nitrate of Lime. y. 

The produas are j ?'f^?;v °^.^':°^^'^"- 
^ I lulphite ot hiqc. 

Superfluous attraBionJ" 

2. Nitrate of Magnejia. 



{ 



The produas are4 fYf^, of ftrontian. 
^ I lulphite ot magnelia. 

Superfluous attraBion. 



3. Nitrate of Alumi?ie. 

The produas are( f^l^t of ftix)ntian. 
^ (^ lulphite or alumine* 

Superfluous attfaBion. 

4. Nitrate of Zircone. 

m JO S tiitrate of ftrontian* 

The produas are ^ ^^^^j^.^^ ^^ ^.^^^^^ 

Superfluous attraBion. 



5, 6, 
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5y 6, 7, 8. - 

•\ 

The four nitriteS) with the fame bafes as the 
preceding nitrates, a6i like them. The pro- 
du6ls are nitrite of ftrontiw with the different 
fulphites; . ^. 



9. Muriate of Lime ? 

The produfts are \ f^^^ ° J Arontian. 
^ ( fulphite of hme. 

Superfluous attraQion. 

10. Muriate of A lufnine. 

The produas aref ?"1^I^ °J ftrontian. 
'^ I iulphite or alumme* 

Superfluous attraction. 



11. Muriate of Zirtone. ^- 

Tlie orodufts are^ muriate of ftrontian. 
ine products are^ foiphite of zircone. 



13, 13, U, 15, 16, 17,' 18, 19, 20. 

Nine phofphates, the acid phofphate of lime, 
iuid the phofphates of pot-aih, foda, ammonia, 
loda and ammonia, ammoniaco-magnefian, and 
of glucine, alumine, and zircone, decompofe the 

Vol.. IV. S fulphite 



~J 
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XIX. StfLPfltTE OF SxltONTiAN. 

IT is dedompofed by the thirty-three falloT^ 
tng, befide the niiie fulphates already -noticed 



1. Nitrate of Lime. "V. 

TT,^ «^^4.,Ac o^oT nitrate of ftrontian. 
The produas are| ^^^^-^^.^ ^^ jj^^^ 

Superfluous attraBionJ" 

2. Nitrate of Magne/ia. 

The produas are! ?'ff ^ ^^ .^'•°"*^^"- 
^ i liilphite 01 magnelia. 

Superfluous attraBion. 

3. Nitrate of Alumi?ie. 

The produas are( ?^ff*^ of ftmntiau. 
^ (^ lulphite oi alumine* 

Superjluous attfaBion. 

4. Nitrate of Zircone. 

rr.1. JO S tiitrate of ftrontian* 

The produas are ^ ^^^^^^^ ^^ ^.,.^^^^ 

Superfluous atfraBion. 



5, t 



/ 

I 



DOVBtLS BSCOMPOSITIONS OF SALTS. SiSf- 



5, 6, 7, S. - 

The four tiitriteSj with the fame bafes as the 
preceding nitrates, a6i like them. The pro- 
du6ls are nitrite of ftrontiw with the different 

fulphites; .^, 



9. Muriate of Lime ? 
'n,^ r.,.^A,,K^ „~. 5 muriate of ilronti»a» 

Superfluoiis attraQion. 

10. Muriate of Alufnine. 



muriate of ftrontian. 
fulphite of alumine* 

Superfluous attraction. 



The produfts are 



11. Muriatb of Zirtone. ^- 

Tlie nrodufts are^ muriate of ftrontian. 
ine products are^ fuiphite of zircone. 



12, 13, 14, 15, 16, 17, 18, 19, 20. 

Nine phofphates, the acid phofphate of lime, 
iuid the phofphates of pot-aih, foda, ammonia, 
'oda and ammonia, ammoniaco-magnefian, and 
of glucine, alumine, and zircone, decompofe the 

Vqi,..IV. S fulphite 



y 
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fulphite of ftrontian. The produ6ls are phofphate 
of ftrontian and the different fulphites. The 
double attra6J;ions are all fupeiiluous on account 
of the feeblenefs of the fulphureous acid. 



21, 22, 23, 24, 25, 26, 27, 28. 

The eight phofphites, with the fame ba:fes as 
the preceding, except that of foda and ammo- 
nia, which is not known, decompofe the ful- 
phite of ftrontian in the fame manner as the 
phofphates. . 

We are entirely ignorant of the a6lion' of 

fluates on this fait. 

No borate is known to be capable of decom- 

pdfing it. 



29, 2^0, 3.1, 32, ^^.. 

Five carbonates appear capable of effefting 
its decompofition, iiamely, the carbonates oF 
barites,- lime, pot-afli, foda, and ammonia. In. 
all thefe cafes carbonate of ftrontian is fonned^ 
The double attra6lion is neceffary for the car^ 
bonates of lime and ammonia; fuperfluous foX" 
thofe of barites, pot-afli, <and foda. 



XX. SuLPHirJSJ 
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XX. Sulphite of Ammonia. 

IT is decompofed by the forty three follow- 
ing, befidesthe five fulphates already mentioned. 



1, % 3, 4, 5, 6, 7, 8. 

There are eight nitrates which decompofe the 
fulphite of ammonia, namely, the nitrates of 
barites, ftrontian, lime, magnefia, ammoniaco* 
xnaghefiaD> glucine, alumine, and zircone. Tlie 
produ^ are nitrates of ammonia, and fulphites, 
varyiiag according to the bafes of the decom* 
pofing nitrates. The attraftions are all of the 
lupeffluoiis kind. 



9, 10, 11, 12, 13, 14, 15, 16. 

The eight nitrites, with the fame bafes as the 
preceding nitrates, acl like them on the ammo- 

niacal fulphite. 



17, 18, 19, 20, SI, 22, 23, 24. 

JEiglit muriates ; thofe with bafes of barites, 
fbrontian, lime, niagnefia, ammoniaco-magne- 
fiazi, glucine, alumine,^ and zircone, decompofe 
the fulphite of ammonia. The produds of thefe 
fuperfluous double attradions are muriate of 
ammonia^ and the different fulp]iites. 

S 2 25, 29, 
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25, 26, 27, 28. 

Only fout phofphates, the acid phofphate of 
lime, and the phofphates of glucine, alumine, 
and zircone, decompofe the fulphite of amilao- 

nia. 

» . . 

29, SO, 31, 32. 

The four phofphites, with the_ fame bafc*> 
equally effeft the decompofition of the ammo- 
niacal fulphite. 



^ ^33, 34, 35. 

Three fluates, namely, thofe of baritcs, ftronr 
tian, and magnefia, * appear to decompofe the 
fulphite of ammonia. 

36, 37, 38, 39, 40. 

Five borates, thofe of barites, ftrontian, mag^ 
nefia, pot-afh, and foda, decompofe the ful- 
phite of ammoBia. 

4*1, *XM^ ni^j* 

Threfe carbonates only, thofe of barites, pot- 
afb, and foda, are capable of decompoififig the 
the fulphite of ammoniai 



•• • « / f « * ■ \«' 



XXL Sulphite 
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XXL SuLPHiTJC OF Magnesia. 

IT is decompofed by the forty-two follow- 
ing, heixdt the five fulphates already men* 
tioned, 

*J Amy * %Jf T'j v/« 

The five nitrates of barites, lime, glucine, 
alumine, and zircone, decompofe the fiilphitc 
of fiiagnefla by fupcrfluous attractions. The 
produ6i;s are nitrates of magnefia, and the dif- 
ferent fulphates. 



6, 7, 8, 9, 10. 

The five nitrites, with the fame bafes as the 
preceding nitrates, appear equally to decom" 
pofe the fuilphite of magnefm* 



11, 12, 12, 14. 

Four muriates, thofe of barites ? lime ? alur 
nuue, and zircone? appeal- to h^ eatpable of 
^comp^Mfiag fulphite o-f magnefia* 



15, 16, 17, 18, 19, 20, 21, 22. 

Eight fpecies of phoiphates, the acid pbof- 
plMbtf pf lime^; j^Bld the phdipbatesr of pot-adib, 
fix^.' a€amoni% a^amoRiacQ^aflagili&fidD^. gto- 

cine^ 



9- — 
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cine, alumine, and zircone, appear to decom-* 
pofe the fulphite of magnelia. 

23, 24, 25, 26, 27, 28, 29, 30. 

It is probable, that the eight phofphites, with 
the fame bafes as the' preceding phofphates, 
likewife decompofe this fait. 

31. Fluatc of Baritesf 

TU^ »v,.^^„A« or«I fluate of magnefia. 
The produas are| ^^j^j^.^ ^^ ^^^^^^^^ 

Superfluous attraction. 

32. Fluate of Strontian. 

The produas are \ ^""^^^.f ma^cfia. 
^ I fulphite of urontian. 

Superfluous attraBion. 

■p3, 34, 35, 36. 

Four borates, thofe of ftrontian, pot^afl), 
foda, and ammoniji, decompofe the fulphite of^ 
magnefia, 

37, 38, 39, 40, 41, 42. 

Six carbonates, thoft of barites, ftrontian, 
lime, pot-aibi foda, and ammonia, decdmpofe 

the 



DOUBLE DECOMPOSITIONS OF SALTS* S69 

the fulphite of magpefia, almoft all by iiiper- 
fluous attradlion. The produds are carbonate 
of magnefia^ and the different fulphites. 



XXIL Ammoniaco-magnesian Sulphite. 

IT is decompofed by the forty-eight follow- 
ing, befide the five fulphates already noticed. 



1, 2, 3, 4, 5, 6, 7. 

The feven nitrates of barites, ftrontian, lime, 
magnelia, glucine, alumine, and zircone, de- 
compofe the ammoniaco-magnefian fulphite. 
The prodafts are triple nitrate, and the dif- 
ferent fulphites. 

8, 9, 10, U, 12, IS, 14. 

. The feven nitrites with the fame bafes as the 
preceding nitrates, decompofe the ammoniaco- 
niagnefian fulphite in a fimilar manner. The 
produfts arc a triple nitrite, and fulphites of 
different bafes according to the nitrites em* 
ployed. 



15, 16, 
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15, 16, 17, 18, 19, 20, 

Six muriates, thofe of barites, flrontian, 
lime, glucine, alumine, and zircone, decom- 
pofe the ammoniaco-magnefian fulphite. The 
produ6ls are triple muriate, and fulphites vary- 
ing according to the nature of the muriates 
ufed. 



Sl/22, 23, 2A, 25, 26, 27. 

Seven phofphates; namely, the acid phof- 
phate of lime, and the phofjjlaates which have 
for their bafe pot-afli, foda, ammonia, glucine, 
alumine, or zircone, decompofe the ammonia- 
co-magnefian fulphite. The produQs are a 
triple phofphate, and fulphites differing ac- 
cording to the bafes 'of the phofphates em- 
ployed for the decompofition. 



28, 29, 30, 31, 32, 33, 34. 

The feven phofphites, with the fame bafes as 
the preceding phofphates equally decompofe the 
ammoniaco-magnefian fulphite. The refults are 
a triple phofphite, and the different fulphites. 



Mt-^u-i 



^ -. 't 



35, 36, 
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35, 36, 37. 

! Three fluates, tliofe of barites, ftrontian, and 
jO^l^^qjB^ia^decompofe tW aiimiouiaco-Tnagiicfian 
Ai)p^i^« '¥he produ&s aBc a iluate with the 
double bafe^ and three diiferent fulphites, -,.. 



38, 39, 40; 4i, 42. 

Five borates^ thofc with bafcs of ftrontian, 
maguefia, pot-aih, foda, and ammonia,. deconl- 
pofe this triple fulpbite. 



43, 44, 45, 46, 47, 48, 

Theiii^ carbonates of barites, ftrontian, lime, 
pot-afli, foda, and ammonia, decompofe the 
ammoniaco-magnefian fulphitc. The refults are 
carbonate of magnefia and ammonia, and ful- 
pbites differing according to the bafes of the 
carbonates employed for the decompofition. 






XXIII 



i€B t>bV3X£ P^'ECOMPOSiTlONS or dALTS. 



XXIIL Sulphate of glucine. 

r r . . 

IT is decompofed by the thirty-fevtn fol* 
lowing, 3ciides the four fulphates already^ 
mentioned. 



1, 2, 3, 4. 

The four nitrates of barites, lime, alumine, 
^nd zircone, decompofe the fulphite of glucine. 
They produce a nitrate with the laft mentioned 
bafe, and four different fulphites. 



5, e, 7, 8, 

The four nitrites with the fame bafes as the 
preceding, nitratpj . decompofe the fulphite Qf 
gluci^e,r 

' ^,10, 11, 12, IS. 



The five muriates of barites, ftrontian, Ume, 
alumine, and zircone, decompofe the fulphite 
of glucine ; forming a muriate with the laft 
naciitioned bafe^ and different fulphites, 



14, 1^, 



\ 
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14, 15, 16, 17, 18, 19' 

i 

Six phofphates, the acid phofphate of lime, 
and the phofphates of pot-afh, foda, ammonia, 
alumine, and zircone, decompofe the fulphit^ 
of glucinef 



20, 21, 22, 23, 24, 25. 

The fix phofphites, with the lame bafes a$ 
the preceding phofphates likewife decompofe 
the fulphite of glucine. They form a phof* 
phite with this bafe, inftead of a phofphate. 



- 26. Fluate of Barites. 

Thp nrodufls ar^$ ^"^*^ ^^ glucine. 

Ihe produeis are J ^^^^^^^ ^| j^^^.^^^^ 
Superfluom attraBion. 

27. Fluate of Strontian. 

TK^ ^^^A..fx^ «^^^ fluate of glucine* 
ine products are-J #• i i.*4. r a i.- 
^ '^ . ( fulphite of itroutifin< 

Superfluous attradtion. 



28, 2P, 
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^8^.29r 50.^ , 



•' r 



The three borates of ftrontian^ ^u^gneipa, 
iiiid ammonia, decompofe the fulpbite ;c|it ^ir 



«. ■.' i' '.' . . . . 1». f 



Cine. 

31, 32, 33, 34, 35, 36, 37. 

The feveiit/c^fbbiidle^ of barites, ftrontian, 
lime, pot-afh, foda, magnefia, and ammonia, 
decompofe ttoc fe^Mte'of gl^ciiie. -' 



-r- 






:Hi-'):r ,.' 



f • - ,• ' : ' ■ ' j • ; • . . , ' • ( " / 



XXIV. Sju;|3.?»ite c^F Alumine. 

IT is (ieconipofed by the twenty-four folloAr- 
ing, befide th* fiilphate of zircone already 
mentioned, ^ 



• t. Nitrate of Bdrites. 

: ' . . . > 

The pp^ma^di^l ?^^;^^^l"^^^^^^ 
Superfluous attraction^ 



% Nitrate 



|>OUJ»X.£:0B<;oif¥0SiTlONi9 QF a4t.iP& 9^ 



J J 



2. Nitrate of Lime. 

The produas are? J'^t*-! ^^/l^'^^""- 
^ ^ lulphite of lime. 

Superfluous attraQion. 



3. Nitrate of Zircofi^. 



The produas are j ?^f ^t*^, of alumine. 
'^ I lulphitc 01 zircone. 

Kea^ffartf attraction. 



4fj Sy €• 

The three nitrites^ of barites, lime, and zir- 
cone, decompofe the fulphite of alumine in 
like manner as the preceding nitrates. 



7^ oy if*. ... ♦ 

The muriates of barites, lime, and zircone, 
decgmpofe the fulphite of alumine* The pi:o- 
du6ls arfe muriate of alumine, and the different 
fulphites. 

10, 11. 

/There are but two phofphates, the acid phof- 

phate ofvlime, and' the phofphate of zircone, 

^ which 
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which are capable of decbmpofing the fulphite 
of alumine^ 



12, I3w 

The two phofphites with the fame bafes pro- 
bably fefFed a fimilar decoiripofition of this fait; 

We are not acquainted with any aftioh of the 
fluatesy on the fulphite of alumine^ 



14, 15, 16. 

there is reafon to belicivc, that the borates 
of barites, ftrontian, and magnefia, decompofe 
the fulphite of alumiud 



17, 18, 19, SO, 21, 22, 23, 24. 

The eight carbonates of barites, ftrontian, 
lime, pot-afh, foda, magnefia, ammonia, and 
glucine, decompofe the fulphite of alumine. 
The produfts are carbonate of aluiriine, and the 
refpedi ve fulphites. 



XXV. 
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XXV. Sulphite of Zircoke* 
IT is dccompofed by the 15 following. 



1, S5. Nitrates of Barites, and of Lime. 

{nitrate of zircone. 
fulphite of barites, or of 
lime* 

Superfluous attraction. 



3, 4. Nitrites of BariteSy and of Lime. 

{nitrite of zircone. 
fulphite of barites, or of 
lime. 

Superfluous attraction. 



5, 6, 7. 

Muriates of barites, ftrontian, and lime. 
Superfluous attra8io?i. 

The produ6ls are muriate of zircone, and ful- 
Pliites of barites, ftrontian, or lime. 

We are unacquainted with the adlion of the 
t>liofphates, on the fulphite of zircone, as well 
^ with that of the phofphites. 

3 Wt 
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We are equally ignorant of the double de-* 
compoiitions efFefted on the fulphite of zircone 
by the fluate3 and the borates. 



8,9, 10, 11, 12, 13, 14, 15. 

#• 

The eight carbonates of barites, ftrontian, 
lime, pot-aih, foda, magnefia, ammonia, and 
glucine, decompbfe the fiilphite of zireone. 
The produ6ls are carbonate of zircone, and ful- 
phites, varying according to the nature of the 
dcqompofmg carbonates, n 



XXVI. Nitrate of Barites. 

Note. The a6lion of the nitrates on the ni- 
trites is abfolutely unknown. 

Aftion'of the muriates : equally unknown. 

We are ignorant of the aftion of the fuper- 
oxigenated muriates on this fait, which is de- 
compofed by the twelve following. Befides the 
twenty fulphates or fulphites already noticed. 

1, 3, jr. 

PhofpKates of pot-aih, foda, and' ammonia. 

Necejfary attraction.- . Th.e produ^ arc .jiio£* 

phate of barites, and different nitrates. 

2 The 



The phofphites appear to have xiearly the 
fame SL&ion M thp phofphfttfiS* 



if, S, 6. 

Among the fluates there are only thofe of 
PjQtrai]^ (o^ ai)4 ^uiunonia, whicjti appe^ to 
occafion any change in it: but their 4fppm« 
pqfeftg it i^ ^ ;4p^btfi4. 



7, 8, 9. 

Borates of pot-afli, foda, and ammonia. Ne* 
cejfarjf attraction. The produ6ls are borate of 
bariteS) ^ ^itr^te w;t^ the dtfff rei>t bafes. 

. 10, Jlj-ia. 

• ft 

t 

The carbonates of pot-afli, foda, and am* 
^onia decompofe it by necejary attractmt^ 
^nd produce iarbonate of barites, and nitrates 
^H J^^}r^^r ^^9^?^^ and ammonia. 

# 



T— 



XXVII. NlifittATE OF PoT-ASH» 

IT is decompofed by the following Ipecies. 
pcMe tlie nine fvdphates or fiilphites already 
■tioticccl. - 

■yoj.. IV, T 1. Muriate 









!ime 



3. 

• 4-P of pot-alh. J jj 

the ptoduas ate| „^trat£ ot 
Supe^uous .traction. ^ .^ -^^ 

^^*»''"' f the Pbofp^t^' fotlVtilettvown- y ^ 



I » 



» ■ ' 

n-tr of SO*'''^' 



fide the m«^^^'^ - • • ' . 

above. . . -• ~ . ' 

, , ,..«o/B.H<eV.«-/-'->- 
^e are unac^q - ^nates, on tne 
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3. The piiofphate of pot-afh decompoles it. 

Superfluous attrdBion. 

The adioa of the phofphites v^ neariy the 
fame as that of the phofphates. 

4. Fluaie of Pot'AJk. 

The Drodiias are 5 ^^^*^ ^^ ^^^^* 
^'^^ P^^^"^^ "^^ nitrate of t)ot-aih. 

, Superfluous attraBion, 

§ 

5. Borate of Pot^AJk. 

nrk« •^ur.A^i/:^^ «*.^^ boiate of foda. 
The piroduas are^ ^^^^^^ ^^ p^^.^^ 

Superfluous attraQion. 

■ • 

6. Carbonate of Pot-AJh. 

The fam6 a6iion> 

rv\^ J in- ^ T cafbonate of foda. 
The produas arej ^j^^^^^ ^ ^^^.^^ 

Superfluous attrxt&ion. 



T a XXIX. 



S7S s^nnMiE ifscxatToaatixnmi or salts. 



XX3X. I'Ti'rttifirt ^r ^TKoyTXAjr, 

4 

IT is decompofed bytiieftfvttitocntfbHowiiig, 
W£d6 tlie#6§tte»fiiifii^es ^rfulpiikes already 
mentioned. 

I, 2, 3. ' 

f * . ' 

r 

Muriates of faarites, pot-afl), and foda. 
^ Superfluous attractioh. 

The pro3u6i:s are, muriate of ftrontian, and 
nitrates of barites, ^ot-aih^ and ibda. 

The aftion t)f the o'icigenated muriates un- 
known. 

*Ty v-j Vj '/• 

The phoiphates of barites, pot-afh, foda, and 
ammonia, ^compofe it, ftmning phofphate of 
ftrontian, and the different nitrates. 

(4, 5, 6, by fuperfluous attra&ion y 7, by 
ntcejfary aitra8ion^ 

8. 

The phofphate of foda and ammonia appears 
capable of decompofing the nitrate of ftrontian, 
as'citiier of the two faitsihat compofe it would ? 

The a6lion of the phofphites fimilar to that 
of the phofphates. 

9. Fluate 



Tftf s decofmpolition is probalale. 

10, 11. 

The fluates of foda, and of ammonia, de- 
compofe the^ nitrate of flrontian, forming flu- 
ate oi firgntian, and nitiates of foda and am- 
monia. 

12, 13, 14- 

The borates of pot-afli, foda, and ammonia, 
decompofe it as above; 12 and 13 hy JUptr^ 
fluouSj 14 by n$cejfary attraBion. The pro- 

dufts are borate, of ftrontian, and nitrates, with 

the different bafes. 

15, 16, 17. 

Carbonates of barites, pot-aifa, and ibda. 
Stiperfluous attraction. 

The produds are carbonate of ftrontian, and 
UiitratQ of barites, pot-aih, or foda, according 
tp the decompofiog carbonate employed. , 



XXX. 



» 
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XXX» Nitrate of Lime. 

It is decompofed by the twenty-five follow- 
ing, befide the eight fulphates and nine ful- 
phites mentioned above. 

I, 2, 3, 4. 

The muriates of barites, ppt-^alh, foda, and 
•ftrontian, decompofe it by fuperfluous attrac- 
tion, producing muriate of lime and different 
nitrates. 

The aftion of the pxigenated muriates is. 
unknown. . 

5, 6, 7, 8, 9n 

The phofphates of barites, ftrontian, pot-a(h, 
foda, and ammonia, equally decompofe it, the 
laft by neceffary atira^iony all the reft hy fuper- 

JluouSj producing phofphate of lime and the 

. different nitrates, 

10- 

The phofphate of magnefia appears to be 
capable of decompofing nitrate of lime, apd 

ai,e produas mud be ^Pj-^^aU^o^™^^,^ 

The^phofphites have the fame aftion as tjic 
phofphates on the nitrate of lime. 

11. The- 
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II. 



The fluate of barltes appears to decompofe 
it . 

■ 12. 

The fluate of ftrontian decompofes nitrate 
of lime. 

Tn.^ r.^r.A..;:^a r^^S fluate of lime. 
The produas are J ^j^^^^ ^^ ^^^^^^j^^ 

Superfluous attraction. 



\ , 



> ' . N . 



13, 



Fluate of niagjieti^ : this decompofition doubt- 
ful, >as well as that of fluate of barites ? 



14, 15, 16. 

The fluates of ppt-afh, foda, g-nd ammonia, 

decompofe it. 

fluate of lime. 
The produ6ls are \ nitrate of pot-aih, of foda, 

or of ammonia. 



17, 18, 19, 20, 21. 

The borates of barites, fl)rontian> pot-a£b, foda, 
ind ammonia, decompofe- it, affording as the 

-^ «fulti5 



> 



jiSO 0«tttl pscevf osiTiours^ or sAxn. 

refults borate of lime, and nitrate of barites, 
flrontian, pot^aih, fodii, or ammonia. 

28, 23, 24, 25. 

The carbonates of barites, ftrontian, pot-afh, 
and foda, decompofe the nitrate of lime, and 
the produ6b are carbonate of lime, and nitrates, 
M^itb the different bafes^ 



XXXL HtfKAit OF Ammonia. 

It is decompofed by the fourteen following, 
befide the four fulphates or fulphites already 
mentioned, 

1, 8, *, 4, S. 

The muriates of barites, pot-aili, foda, ftron- 
tian, and lime, decompofe the nitrate of ammo- 
nia by fuperjluQHs attra€tion. The produ6ls 
are muriate of ammonis^, and nitrates, differing 
according to the mutiate eiftployed. 

The aQ;ion of the fuper^oxigenated jnurial^s 
is unknown. 

The phofphate of pot-aih and of foda, 

{phofphate of ammonia, 
nitriErte of pot^-aih,^ ctt of 
£bda. > 

St^erfiuom attraMion, 

The 
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The adion of the phofphites is nearly iunilar 
to that of th€ phofphatei 



The fluates of pot-afh an(l foda decompofe it. 

Sfluate of ammonia, 
nitrate of pot-aili^ or of 
foda. 

Superfluous attf action. 



10, 11, 12. 

The borates of pot-afli and foda, and the 
^per*faturated borate of foda, decompofe it. 

t borate of ammonia. 
nitrate of pot-afh, or of 
foda. 



13, 14. 

The carbonates of pot-alh and foda decom- 
pofe the nitrate of ammonia by fuperfluous 
attraBion. 

{carbonate of ammonia, 
nitrate of pot-afli, or of 
ibda. 



XXXIII- 



2S2 WiVi^zt^viiiCJJHV6Mtix>^i^'4:>l^sA%t^ 

? - . • ■ • 'J ■ .' 

IT is decompofed by the twenty-one follow-' 
ing, befide the nine fplpjiates or fulphites pre- 
vioufly mentioned^ 

\r% 3, 4, 5. : 



The muriates of barites, potrafh, foda, ftronT 
tian, and lime, decompofe the nitrate of jmag-^ 
nefia by fuperfiuous attraSion. T!\\e prodw^s 
of this deconipofition are muriate of magnefia, 
and the nitrates with the different bafesr 

6. Muriaic of Ammonia. 

I N the adion of this fait on the , j;>itrate of 

jnagnefia there is a reciprocal divifion of bafes, 

and we obtain two triple falts, 

,, , (muriate of ammonia and magncfia* 
^nitrate of' ammonia and magnefia. 

The adion of the. oxigenj^ted muriates is un- 
known. 

, 7. 

■ 1 -• . 
. . ■ I t i ' ' 

The phofphate of bdritej fefems to decompofe 
the nitrate of magnefia? ^ 

8. 

It is the fame with the a6lion of phofphate of 
ftrontian ? 

'- '■ 9, 10, 
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a 10, 11. 

The phofphates of pot-afh^ foda, and ammo- 
nia, decompofe the nitrate of magnefia by 
fuperfluous attraElion. The produfts are phof- 
phate of magnefia> and the refpedlive nitrates ; 
with this difference, that the phofphate of am- 
moiiia muft afit here as in No. 6, and fprm two 
. triple falts, or trifuks, 

i 
^ .- • 

The pholphites a6l; perceptibly as the phof- 
phates on the nitrate of magnefia. 



1^. 



The fluate of barites decompofcs it hy fuper- 
fluous attraSion. The refults ar<2 nitrate of ba- 
rites and fluate of magnefia^ 

13. 

The decompofition of this fait by fluate of 
flrontian is only taken for granted ? 

14, 15, 16, 

The fluates of pot-alh, fod^ and ammonia, 
decompofe- the nitrate of magnefia by /w/^er^^* 
PUs attraSion^ forming fluate of magnefia, and 
^he refpeftive nitrates. 



17. 
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7. 

The borate of {Irontian apparently aught to 
decompofe it ? ' 

18, 19. 

The borates of pot-afh and foda decompofe 
it, and nitrates of pot-afh and foda are formed. 

20, 2L 

The carbonates of pot-afh and foda decom- 
- pofe the nitrate of magnefia by fuperfluous aU 
traBion. The produ6ls are carbonate of mag- 
nefia, and nitrates of pot-^afh and foda. 



XXXIIL Ammoniaco-hagnesiak 

NiTEATE. * - ^ 

IT is decompofed by the twenty*one follow- 
ing, befide the feven fulphates or fulphites al- 
ready mentioned. 

.1, SS, vr, H!f %}» 

The muriates of barites, pot-afh, foda, ftron- 

tian, and lime, decompofe it by fuperjlttous at* 

3 traSionf 



trottAonf :prodtxcmg the triple rnioriste x>f nxamo^ 
nia and magneiia, and akrate of iucrites, pot-* 
a&, libda, firoatian, or hmt^ accoiding to the 
fait employed. 



6. 



. JiJlufiaJbe ' of ammonia. It i^ppeacs that .the 
a^Uon^of tiusis confined to a rec^rocal divir 
iiont^ the bafes. 

The afiion4»f the oxigenated jnuiiates is un- 
known. 

7. 

lUiofphate of barites. The prefence of this 
fait determines the decompofitign .of the am- 
moniaco-magneiian nitrate folely on account of 
the magnelia. The prodii6ls are nitrate of^ ba- 
rites, and ammoniaco-.magnefian phofphate. 

8, .9. 

T&e phoiphates of pot-a^ and fbda totally 
'decompofe the amnion iaco-Tnagnefian nitrate,, 
and the refults mull be nitrates of pot-afli and 
foda, and ammoniaco-magncfian phofphate? 

■ 

; .. .. ,J.O. 

- • *Thcf (BtolT^te bf^'fecmniOTiTa dccompofes this 

'&h'atify'inlAi^^tefp^'t6^^ -magnefia, fo 'that 

. . after 



ill i»ou»&B «xeoMt0Uioii» fit- jytdbftf^: 

« 

t>^ decOBOupoJte it by fupep^ifQjtt (iffmBipn^ 
fXQ^cing ^p^)MtJS .of ^fucjne %.p& t^e refpecr 
tive nitrites. 

\ 

Phofphatc of majgnefisu This d^cqihpofition 
taken fbr granted? ■ ' * ^' - - 

TJtip ja^QH of l;he glfio^^tc? 4*-»p;§i^Iy fi^^n^^^ 
16 tlwrt of *tbe p^iofphatea, 

n, IS, 14. 

The fluates of pot-alb, foda, and amihania, 
decompojfe nitrate pf giucine hy fupeffiuow 
attraHion. The prod^6ls are fluate of gluciiic, 
and the different nitrates* - 



15, 16, 17: 

The borates of pot-aih, foda,'' and ammonia, 
aft on this fait like the three preceding. The 
produ6is are borate of giucine, and the refpec- 
tive nitrates. 



U ■ t < » ' ^ ^ J 






- ^ -WIS;- ^i\ ■ ■ -.;•■ ;- - ■■ 

The carbonates of pot-aih, tind inagriefia, de-- 
compofe the nitrate of giucine by fuperfluous 

attraBion. 
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AttraQion. The produ6ls -are carbonate of glu- 
cine, and nitrate of pot-afh^ foda, or mag- 
nefia* 



^XXV. KitRAtE OF AlUMINE. 

IT is decompofed BjrthcLjwenty-thrcie follow- 
ing, befide the eight fulphates-aj fulphites al- 
ready mentioned; 



1, 2, 3, 4, 5, S, 7. 

The muriates of barites, pot-afli, foda^ ftron- 
tian, lime^ ammonia, and gluciue, decompofe 
the nitrate of alumine hy fuptrfiuous attraB;ion ; 
producing muriate of alumine, and the various 
nitrates. 

The aftion of the oxigenated muriates is un- 
known. 

8, 9. 

The phofphates of barites and ftrontian de- 
compofe the nitrate of alumine, and produce 
P^ofphate of alumine, and nitrate of barites or 
^^J'ontian : fuppofed ? 



r 



Vol, IV. U IQ^ 



« 

tive nitrates. 

^■^. 

Phofphatc of magnefisu This d^cpihpoiition 
taken for granted? ' ' ' ^' 

TJtie ja^QH of l;he jAo^^tc? 4* jwa^Iy.fi^lar 
id tjb^t of the rp^iojfphatea. 



12, 13, 14. 

The fluate$ of pot-afh, foda, and amihaniay 
decompofe nitrate pf giucine hy fupeffiuotis 
attraBion. The prodii6ls are fluate of glutiiie, 
and the different nitrates. 



15, 16, 17^ .: 

. ■ • «. - 

The borates of pot-aih, foda, '^ arid amnioiua^- 
aft on this fait like the three preceding, Th 
produ6ls are borate of giucine, and the refpec 
tive nitrates. 

• . • »-» « " «iT'>"~ '»■'-" •' 

- . ' ■ • • * - 

- A " " 



« ♦ - ' 

4 » 



The carbonates of pot-aih, tind inagriefia, d^-* 
compofe the nitrate of giucine by fuperfluott '^ 

attraBior^' 
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itttraSion. The produ6ls -are carbonate of glu- 
cine, and nitrate of pot-afh^ foda, or mag- 
nefia* 



^XXV. KitRAtE OF AlUMINE. 

IT is decompofed Byishctwenty-thrcie follow- 
ing, befide the eight fulphates^ ar fulphites al- 
ready mentioned; 



1, 2, 3, 4, 5, e, 7. 

The muriates of barites, pot-afli, foda* ftron- 
tian, lime^ ammonia, and gluciue, decompofe 
the nitrate of alumine hy fupeijluous attraSion ; 
producing muriate of alumine, and the various 
nitrates. 

The action of the oxigenated muriates is un- 
known, 

8, 9. 

The phofphates of barites and ftrontian de- 
compofe the nitrate of alumine, and produce 
phofphate of alumine, and nitrate of barites or 
ftrontian : fuppofed ? 



r 
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10. 

The phofphate of magnefia appears to aft in 
tlie fame manner ? 



n, 13, 13. 

■ 

The pho^Itate^; of pot-aifa/ foda, ammonia, 
and glucine, decompofe it: the produfts are 
phofphate of alumine, and the refpeftive ni- 
tratesw 

4 » 

; 

14, 15, 16. 

The fluates of pot-afli, foda, and ammonia, 
dccompofc nitrate of alumine by fuperftuous 
aftraBion. The produSs are fluate of alumine, 
and nitrate of pot-aih^ foda, or ammonia. 



17, 18, 19^ 

The borates of pot-afhy foda, and ammonia, 
aft on this- fait like the preceding, the pro- 
dufts being borate of alumine, and different 
laitrateSr 

^ 20, 21, 22, 23. 

The carbonates of pot-aih, foda, magnefia, 
and glucine, decompofe the nitrate of alumine, 

producing 
4 
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produciiig carbonate of alumine^ and nitratesr 
villi the fereral bafes. 



I 



XXXVL Nitrate of Zircone. 

IT is decompofed by the twenty-feyen fol- 
lowing^ befide the eight fulphites already n\en*^ 
tioned : (fulphates 0.) 



1, 2, 3, 4, ^, 6, 7, 8. 

The muriates of barites, pot-alh, foda, ftron- 

tian, • lime, ammonia, glucine, and alumine, 

decompofe it hy fuperfluous attraBion* The 

produfts are muriate of zircone, and the dif^ 

ferenl nitrates. 
The adion of the oxigenated muriates is un* 

known. 

9, 10. 

The phofphates of barites and ftrontian ap- 
p^ to decompofe it ; and the refults mull be 
phofphate of zircone, and nitrate of barites or 
ilrontian. 

U, 12, 13, 14, 15, 15. 

The phofphates of pot-afh, foda, ammonia, 
iHjignefia, glucine, and alumine, decompofe the 

U 2 nitrate 
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nitrate of zircone hy fuperfluous attraQion* 
The produ6b arc phofphate of zircone, and the 
different nitrates. 

The adion of the phofphites is nearly fimilar 
to that of the phofphates. 



17, 18, 19. 

The fluates of pot-afh, foda, and ammonia, 
decompofe the nitrate of zircone. The pro- 
du6bs are fluate of zircone, and nitrate of pot- 
a(h, foda, or ammonia* 



20, 21, 22. 

The borates of pot-afh, foda, and ammonia.^ 
aft on this fait like the preceding, the refults 
only differing, being on the one hand borate 
of zircone, on the other nitrate of pot-afh, 
foda, or ammonia. 



23, 24^ 25, 26, 27. 

The carbonates of pot-afh, foda, magnefia, 
glucine, and alumine, decompofe this fait* The 
produ6ls are carbonate of zircone, and the 
different nitrates. 



xx;xviL 



S « 4 « 4 
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XXXVII. to XLVII. Inclufively^ Nitrites. 

THE a6lion of the other falts on the nitrites 
is too little known, to be determined here with 
accuracy. 



XLVIII. Muriate of Barites. 

IT is decompofed by the ten following, befide 
the thirteen fulphates, eight fulphiteSy and ten 
nitrateSy already mentioned. 

The adion of the oxigenated muriates or 
muriate of barites is unknown. 



1, 2, 3. 

The phofphates of pot-aih, foda, and am- 
monia, are decompofed by the muriate of 
barites : the products are phofphate of barites, 
and muriate of potralh, foda, or ammonia. 
Neaeffary attraHion. 

Tne phofphites a6l nearly as the phofphates. 

No fluate is capable of dpcpmpofmg the rnw^ 
j-iate of barites. 

4, 5. 
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4, 5, 6, 7. 

The borates of potrafli, of foda, fuperfatur^ 
ated with foda, and ammonia, decompofe the 
muriate with barites : the refults are borate of 
barites, and phofphate of potrafh, foda, and 
ammonia. Necejary attr(f8ion. 

8, a 10. 

The carbonates of pot-afli, foda, and sxn^ 
jnonia, likewi^ d^comobfc if; by Nfceffary 
attra&ion^ 



«^a 



XLIX. Muriate of PoTr^^sH. 

IT is decompofed by the following, befide 
the fix fulphates, and nine nitrates, already 
pientionedv 

The aclion of the oxigcnated muriates 0. 

The phoiphates and phofphites have |iq ac-? 
tiou on thp ipuyiate of pot-afli. 



1. 

The fluate of barites decompofes the muriate 
of pot-afli by fiiperfiuous attraction. The pro- 

duft! 
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du6ls are fluate of pot-afli, and muriate of 
barites. 

The a^ion of the carbonates on this fait ap- 
pears to be mxWt as well as that of the borates. 



mi^m 



I/. Muriate of Soda, 

IT is decompofed by the fix following, be* 
fide the eight fulphates ot fulphites^ an4 th» 
eight nitrates^ already mentioned, 

The a£lioii of the oxigenated muriates, Ot 



1. 

The phofphate of pot-afli decompofes the 
xnHriate of foda hy fuperfluous attraction. 

The phofphites a6l like the phofphates on 
this fait 

2, 3. 

The fluates of barites and pot-afh decompofe 
the muriate of foda by fuperfluous attraBiofi, 
The refults are fluate of foda, and muriate of 
barites, and of pot-aih. 



'ft 
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4. 



SI, 22, 23. 



Hie carbonates of pot-afli, foda, and am* 
liyionia, decompofe the muriate of lime, pro* 
ducing carbonate of lime, and different pbof* 
phates, 



I H I 1 I 



LIIL Muriate qf Ammonia. 

IT is /decompofed by the eleven following, 
befide the three fulphateSy two fulphite^^ a 
two nitrateSy mentioned above. 

Jlje oxigenated muriates 0^ 



1, 2, 

The phofphates of pot-afh, and of foda, de —- 
compofe the muriate of ammonia hyfuperftuQU ^ 
attractiofi: the products are phofphate of am^irr 
monia, and muriates of pot afli, and of foda. 

The phofphites, a6l like the phpfphates 013 
this fait. 



p, 4, 5, 6. 

The fluates of barites, ftrontian, pot-afh, and 
foda, decompofe the muriate of ammonia ; p^o■^ 

ducing 
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duqihg^Huate of ammonia^ and different mu- 
riates. 



7, 8. 

' The borates of pot-afli; and foda, decompofe 
the muriate of ammonia. 

. r borate of ammonia. 
The produds are< muriate of pot-afh, or of 

L foda. 

Superfluous attraBion. 

9, 10. 

The carbonates of pot-afli and foda act in a 

iimilar manner. 

r carbonate of ammonia. 
The produ6ls are'<' muriate of pot-afli, or of 

I foda. 

11. 

The carbonate of 'magnefia apparently de- 
compofes the muriate of ammonia, forming 
two triple falts with the tw o acids } 



LIV. Muriate of Magnesia. 

IT is decompofed by the niueteen following, 
befide the four fiilpkates and the fulphiies al- 
ready mentioned. 

The 
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8, 9, 10, n. 

The borates of pot-afh, foda, fuperfaturated 
with foda, and ammonia, decoijipofe the muriate 
of ftrontian; and the decompofition fumifliea 
borate of ftrontian, and different muriates. 

12. 

v 

/ 

The carbonate of barites apparently decom-^ 
pofps this fait ? 

13, U, 15. 

The carbonates of pot-aih, foda, and ani-*- 
monia, decompofe the muriate of ftrontian i 
the produ6ls are carbonate of ftrontian, aji(J 
the diflFerent muriates, 



^•» 



I^IIf Muriate of Lime. 

IT is decompofed by the twenty-three fol-. 
lowing, befide the eight fulphateSy nine ful- 
J)kites, and fix nitrates, already mentioned. 

The ^ftion of the oxigenated muriates, 0. 



J J >^y %Jy T*, f 

The phofphates of barites, ftrontian, pot-afli 
foda, and ammonia, decompofe the muriate o 

lime 
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he fluate of tnagnefia, and the difFerent inu* 
riates ? 



11, 12. 

The borates of barites, and ftfontian, ap 
jarently dccompofe the muriate of magnefia ? 



13, U, 15, 16. 

The borates of pot-afli, foda, fupef-laturat- 
cd with foda, and ammonia, dccompofe the mu- 
riate of magnefia ; producing borate of mag- 
nefia, and difFerent muriates. 



17, 18, 19. 

The carbonates of pot-afli, foda, and am- 
monia,^ decompofe the muriate of magnefia by 
fuperfluous attraction', the produ6ls are car- 
bonate of magnefia, and the difFerent mu* 
riates. 



LV. Ammoniaco-Magnesian Muriate. 

IT \% decompofed by the nineteen following 
befide the four fulphates, and the iouvfulpkites, 
aljready mentioned. 

The 
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Th6 a€lion of the nitrates and pxig^nated 
muriates 0. 




y 2, 3. 

The phofphates of barites, firontian, and 
ammonia^ apparently muft decompofe the am- 
jnoniaco-magnefian muriate only with refpe6t 
to the magnefia ; whence would relult a triple 
phofphate, and the different muriates of barites, 
ftrontian, and ammonia* 



A 5. 

The phofphates of pot-afli and foda, decofn- 
pofc it hy fuperjluous attraction ; the products 
are a triple phofphate, and muriate of pot-afli, 
and of foda. 

The a6lion of the phofphites is fimilar tq that 
of phofphates. 



6. 

The fluate of barites decompofes the artimo 
niaco-niagnefian muriate only, as it would fe 
with rcfpeft to the magnefia? 

7, 8, 9- 

The fluates of ftroiitian, pot-alh, and fed 
decompofe it by fuperjluous attraStion: tl 
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J>rodufts are the ammoniaco-magnefian triple 
Huate> and the refpeftive luUriates. 



The fluate bf ammonia iappatently d^com- 
pofes it only in part No douht the produftd 
are a triple fluate^ and muriate of ammonia ? 

11, 12, 13. 

The borates of baritcs, ftrontian, and am- 
inonia, aft on this fait as the fluates No. 7, 8, 



14. 

The ihagnefio-calcareous borate, ttioiigh iti^ 

Affinities are little known, apparently effefts a 

'ort of decompofition with this fait, fiom which 

*^ay refult an ammoniaco-magnefian boi-ate, 

^^d a magnefio-calcarepiis muriate ? 



15i 

The fluate of ammonia decompofes this tri- 
t^le fait in refpe6l to a little magnefia, and per- 
*^aps two triple falts are formed* 



Vol. IV. X 16,17, 
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16, 17, 18, 19. 

I 

The carbonates of pot-afli, foda, and am- 
monia, decompofe the ammoniaco-magnelian 
muriate, producing a triple carbonate, and the 
relbe^ive muriates. 



' I 



LVL Muriate of Glucine* 

IT is decompofed by the twenty-four follow- 
ing, befide the five fulphates or Jlilphites, and 
the two nitrates^ already mentioned. 

The oxigenated muriates 0. 



I, 2, 3. 

The phofphates of barites, ftroo^tian,. and i^fiag- 
nefia, decompofe the niuria^te of glucine by 
fupcrfluous attraBion; the produfts are phos- 
phate of glucine, and the refpe6live muriates ? 

4, 5, 6. 

The phofpha.^es of ppt-aih, fod^, it^<i ammo— 
nia, decompofe this muriate by fupcrfluous 
attraQion : the produ6ls are phofphate of glu- 
cine, and the different muriates. 

The 



The |)hofphites would appear to aft like the 
preceding. 

7,8,9, 10, 11, Ifi. 



The fluates of barites, pot*aih, foda, ftron- 

tian, magnefia, and ammonia, decompofe thi3 

fait : the products are fluate of glucinc, and 

muriates, differing according to the decom- 

pofing fait 

la, 14, 15. 

' The borates of barites, Tlrontian, and mag- 
nfifia, probably decompofe the muriate of glu- 
cine : the refults nnift be borate of glucine, and 
the refpeftive muriates ? 

15, 17, 18. . 

The borates of pot-aili, foda, and ammonia, 
**© deeoHipofed by the muriate of glucine : the 
'©fults arc borate of glucine, and th^ different 
^lariates. 

19, 20. 

The aarbohates of lime and magnefia would 
M?T>€4y te decompofe the muriate of glucine, 
^^odooiiig carbonate of glucine^ and tbe dif- 
^^r»t muriates. 



n 






/ 

I 
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21, 22, 23, 24. 

The carbonates of ftrontian, pot-afli, foda, 
and ammonia, decompofe the muriate of glu- 
cine by faptrJLaous attraBiofiy producing car- 
bonate of glucine, and the refpe6i;ive muriates 



LVIL Muriate of Alumixe. 

IT IS decompofed by the twenty-five follow-* 
ing, befide the nine fulphates or fulphites, anc} 
the nitrate^ already mentioned. 

Oxigenated muriates 0. 



1, 2, S. 

The phofphates of barites, ftrontian, and mag*- 
nefia, feem to decompofe the muriate of- alu- 
mirie ? 

4, 5, 6, 7. 

The phofphates of pot-afli, foda,i ammonia, 
and glucine decompofe it: the produfts tre 
phofphate of .alumine, and the relpedive jhu^ 
nates. «... ,i7- *.»t'w* 

The action of the phofphites is nearly equa 
to that of the phofphates. 

- 8, 
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8, 9, 10, 11, 12, 13. 

The fluates of barites, ftrontian, magnefia, 
pot-afli, foda, and ammonia, decompofe the 
tnuriate of alumine, and different muriates are 
formed, 

U, 15. 

The borates of barites and ftrontian feem to 
effed the decompofition of this fait ? 

16, 17, 18, 19. 

^The borates of magnefia, pot-afh, foda, and 
^.tximonia, decompofe the muriate of alumine 
^y fuperjltcous attraBion: the produfts are 
t>orate of alumine, and the different muriates. 



20, 21, 22, 23, 24, 25. 

The carbonates of barites, lime, pot-aih, foda, 
Magnefia, and ammonia, decompofe the muri- 
stte of alumine, carbonate of alumine, and the 
different muriates, being formed. 

The decompofition by carbonate of barites 
(20,) feems doubtful, or is only prefumed ? 



LVIIL 
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LVIIL Muriate or Zihcone. 

IT i$ decompofed hy the twenty^fix follow- 
ing, befide the kven Jiilphites already men-, 
tioncd. / 

Sulphates, nitrates, and oxigenated muri^ 
ates, 0. 

1, 2, S, 4, 5, (S, 7, 8. 

The phofphates of harites, iirontian, f^otrafh^ 
foda, ammonia, magnefia, glucine, and alu- 
mine, decompofe the muriate of zircone. The 
refults are phofphate of zircone, and muriates 
differing according tQ the decoRipofing falt-^ 

The phofpjhjtesi exert on iflunate of ?ircQU^ 
an adtioju ?iu^lQgous to th^lt of the phofphatest 

9, 10, 11, 12, 13, 14. 

The fluate of barites, ftrontian, magnefia, 
pot*afh, fod^, and ain.n.ionia,^ decompofe the 
muriate of fircone: the produfts are fluate; o 
?ircom?, ^rid Y?r^ djffeirent mu.ns^tes. 

15, 1& 

The borates of barites and ftrontian feem tc^ 
decompofe it ? 



17, IS, 
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17, 18, .19, 20. 

The borates of tnagneiia, pot-aih^ foda, and 
ainmonia, decompofe it, producing borate of 
zircone, and the different muriates. 



2K 

The carbonate of barites is'prefumed to de- 
compofe it ? 

29, 23,. 24, 25, 26. . - 

The carbonates of lime, pot-afh, foda, mag- 
ixtlia, and ammonia, decompofe it. 



■ftrtMdki.airtHMk 



IT is decompofed by the eighteen following^ 
^^xclufive of the action of the preceding f;4,lts, 

^^hich has not yet been examined fufficiently 

Ho be mentioned. 

Oxigenated muriates 0. 



t 

The pho^hat^s of pot^ath,. ibda«^ ajnmonia, 

and magnqfia, decompofe it by fuperjluous 

3 attraBion. 
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attraSion. The refults are phofphate of filexj 
and muriate of pot-afh, foda, ammonia, apd 
magnefia. 
The phofphites aft like the phofphates, 



5, 6, 7. 

The filiates of ftrontian, magnefia, and pot 
afli, feem to decompofe this fait ? 



/ 



8, 9. 

The fluates of foda and ammonia decompofo 
the muriate of filex : the produfts are fluate 
of filex, an4 muriates of foda and ^ni^ionja, 



10, 11, 12, 

The borates of pot-aih, foda, and ammonia, 
4ecompofe the muriate of filex by fuperfluom 
(ittraEiion, producing t)orate of filex^ and the 
refpe6live muriates. 



13, 14, 15, 16, 17, 18. 

The carbonates of barites, lime, pot-afh, foda, 
^mmoni% and magnefia, decompofe the touri-r 
ate of filex, and Riuria^es ^re obtained, difi^er- 
ing according to the carbonates employed, with* 
out carbonate of lilex being formed. 



L5v, 
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LX^ to LXVIII. inclufively. 

OXIGENATED MURIATES. 

THE nine fpecies of oxigenated or fuper-oxK 
genated muriates, are yet too little known for it 
to have been poffible to appreciate the efFe6ls of 
double attraftien between them and all th^ 
other fpecies of falts. 

Even the decoinpoiitioi^s of which the fuper*^ 
oxigenated muriate of pot-afh, the only one 
known, is fufceptible, have not yet been pointed 
put, 



»*»■"•«• 



LXIXf Phosphate of Barites, 

IT is ijecompofed by the two following, bc« 
fide the thirteen fulphates^ three fulphites^ fix 
pitritcSy fix nitrates, and feven muriates^ al- 
ready noticed, 

Carbonate of pot-afli. The produds are car* 
bonate of.barites, and phofphate of pot-afh 2 
the double attraction is neceffary. 



. f 



g. Carbonate 
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2* 



Carbonate of foda. The prodafts are Car- 
bonate of barites, and phofphate of foda : the 
double attraftioii is neceffary. 



LXX. Phosphate of Lime* 
IT i$ decompofed by the five following 



1, 2, S, 4, 5. 

Phofphite of barites ?- 
Pluate of baritef^; 
Pluate.of pot-afh ; 
Fluate of foda;^ 
Borate of barites. 



LXXI. Acid Phosphate of Lime. 

IT i§ decQinpoi[ed by the eighteen following, 
befide the nine Julphates or fulphites already 
mentioned. 

Nitrates, nitrites, muriates, oxigenated mu- , 
riates 0. 

1. Phof- 



i 
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I. 



Phofphite of lime: the excefs of the phof- 
plioric acid combines with the lime^ and fets 
the phofphoric acid free. 



S. 



- '" Phofphite of barite«. 

■ . ~ 3. 

Phofphite of flrontiati : with this the fame 
^hing occurs as with the phofphite of lime. 

4, 5, 6, 7. 

Pluates of barites, pot-aih> foda^ and ammo- 

8, 9, 10. 
Borates of barites, pot-afli, and foda. 



11, 12, 13, 14, 15, Iff, 17, 18. 
Carbonates of barites, flrontian, lime, pot- 

Thefe eight falts, that is to fay, all the car- 
bonates, only faturate the excefs of phofphoric 
acid, whence reTult two different jJhofphates 

.unlefe 



'* • X 
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unlefs when the carbonate of lime is employed); 
namely, a phofphate with the bafe of the car- 
bonate employed, and phofphate of Ume. 



I^XXIL PjiosPHATE OF Strontian. 

IT is decompofed by the thirteen following, 
^Jjefide the Gve fulpkates or fulphiteSy four m- 
imtts, and fix muriates^ already mentioned. 

•1 o • - 

• > ■ ^ • • 

Pliofphites of b^rites and pot-afh. 



S, 4, 5, 6. 



I >. 



Fluates of barites, pot-afli, foda, and ammo?^ 
pia, - 

7, 8, 9. 
Borates of barites, pot-afh, and foda. 

10, 11, 12, 13. 

Carbonates of . barites,, lime, pot-afh, and 

foda# ' ^^ ■ • . 



LXXIIl 
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LXXIII. PHospHATfc OF Pot-Ash. 

IT is decomppfed by the eight following, 
befide the fixteen fulphates or Julphites, ten 
"zitrateSy and eleven thuriates, mentioned above 

(Oxigenated muriates and nitrates 0.) 



1, 2. 

Phofphites of lime and barites. 

^^ . 

S, 4. 
Fluafes of lime and' barites. 



5, 6. 
Borates of lime and barites. 



7, 8. 
Carbonates of barites and lime. 



■ m 



LXXIV. Phosphate of Soda. 

IT is decompofed by the twelve following, 
befide the fifteen fulphates or fulphiteSy nine 
nitrates^ zxi^ t^n muriates^ men^oned above. 

. 1, 2. 



SISdovble ]>£eMrrosifi«irt of SAi^^, 



I I Mf 3» .... 

Hiofphitcs of Imty baritcs, and ptft-afli. 

As S, 6. 
Fluates of lime, barites, and pot-aft. 

7, 8) 9. 
Borates of lime, barites, and pot-aih. 

10, 11, 12. 
Carbonates of barites, lime, and pot-afh. 



LXXV. Phosphate of Ammonia* 

IT is decompofed by the twenty-three fol- 
lowing, befide the fifteen Julphdtes and Jul- 
phitesy eight nitrates^ and nine muriates^ al- 
ready mentioned. 

1, 2, 3, 4, 5, 6. 

^hofphites of lime^ barites, ftrontiaii, tiiag 
nefisy^ pot-aih^ and foda» 



V « • -• I 



7, 
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7, 8, 9, 10, 11, 12. 

Fluates of lime, barites, flrontian, magnefia, 
pot-afh, and foda* 



13, 14, 15, 16, 17, 18, 

Borates of lime, barites, (Iroutian, magnelia, 
pot-aih, and foda. 

15, 20, 21, 22, 23. 

Carbonates of barites, ftroutian, lime, pot- 
afli, and foda« 



LXXVI. Phosphate of Soda and 

Ammonia* 

IT is decompofed by the nineteen following, 

befide the five fulphates and/uipkiteSy and the 
nitrate already mentioned, (muriates 6. ) 

\ 

J, My Oy 4« 

Phofphites of lime, barites^ pot-afh, and foda, 
with refpeft to the ammonia. 

5, 6, 
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5i 6, r, 8, ^Z 

Fluates of lime, barites, ftrontian, pot-Jifli, 
and foda, with refpeO; td the ammonia. 



10, 11, 12, 13, 14, IS. 

Borates df lime, barites, ftrontian, pot-iih, 
foda, and fuper-faturated with fodar 



16, 17, 18, 19. 

Carbonates of barites, lime, pot-aih, and 
foda. 



LXXVIL Phosphate of Magnesia* 

IT is decompofed by the twenty folio win 
befides the feven fulphates^ and Julphites, thr< 
mtrateSy and four muriates^ alread!y mentionec 



1^ 2, 3i 4, 5. 

Phofphites of lime, barites, ftrontian^ p(» 
afli, and foda. -'^ 



i 
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6, 7, 8, 9, 10, 11. 

Fluates of lime, barites, ftrontian, pot-afli, 
foda, and ammonia. 

' h 

12, 13, 14, 15, l6. 

Borates of lime, barites, ftrontian, pot-afli, 
and foda., 

17, 18, 19. 20. - i 

Carbonates -of ftrontian, Lime, pot-aih, and 
foda. 



LXXVIIL Ammoniaco-Magnesia^ " 

Phosphate . *. ! - 

It is decompofed by the nineteen following^ 
^^fide the feven ftdphates and fulphites already 
'^ieutioned. 

(Nitrates and muriates 0.) 

« 

1, 2, 3, 4, 5. 

I*hofphites of lime, barites, ftrontian, pot* 
*^, and foda. 

6, 7, 8, 9, 10. 

fluates of lime, barites, ftrontian, pot-aifh, 
^^d foda. 

Vol. IV. Y 11, 12, 
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11, IS, 13, 14, 15. 

Borates of lime, barites, ftrontian, pot-aib, 
and foda« 



16, 17, 18, 19. 

Carbonates of ftrontian, lime, pot-aih, and 
foda. * 



LXXIX. Phosphate op Glucine. 

IT is decompofed by the twenty-feven fol- 
lowing, befide the ten fulphates^ andJulpkiteSf 
two nitrates^ and two muriates, already noticed. 



1, 2, 3, 4, 5, 5, 7- 

Phofphites of lime, barites, ftrontian, mag- 
neiia^ pot-aib, foda, and ammonia* 



8,9, 10, II, 12, I3| 14, 

Fluates of lime, barites, ftrontian, magnefiay 
pot^aih, foda, and ammonia. 



15, 15, 
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15, 16, 17, 18, 19, 20, 21. 

Borates of lime, barites, ftrontian, magnefia, 
pot'-afh, foda^ and ammonia. 



52, 23, 24, 25, 26, 27^ 

Carbonates of barites, ftrontian, lime, pot-* 
aili, foda, ' and ammonia. 



LXXX. Phosphate of Alumine* 

IT is decompofed by the thirty following, 
befide the eleven fulpketes and fuiphiteSy one 
nitrate^ and one muriate^ already mentioned^ 



1, 2, 3, 4, 5, 6, 7. 

Phofphites of lime, barites, ftrontian, mag- 
nefia, pot-afh, foda, and ammonia. 



8, 9, 10, 11, 12, 13, 14, 15. 

-Fluates of lime, barites, ftrontian, magnefia, 
pot-aih, foda, ammonia, and glucine. 

Y 2 16, 17, 
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16, 17 y 18, 19, 20, 31-, 2^. 

Borates of linie,: baritcsy; ftrontian, magne- 
fra, pot-afli', foaa, and.animonia. . -^ 

23, 24,. 25, 26, 27, 98, -29, .SO. 

^Carbonates of barites, .ftrontian,. lime, pot- 
aili, foda, niagnefia, ammonia, ^id^lucinC; 



LXXXI. Phosphate of Zircone. 

IT is decompofed by the thirty-four follow- 
ing, befide tlie ten j^/p/^Ve^ already mentioned 
(fulphates, nitrates, an4»WU\'iHt^^,-0,)..: 

' - • .• . * ' ■ • ■ 

1, 2, 3, 4, 5,6,7y 8,9. 

Phofphites of lime, barites, ftrontian, magne- 
fia, pot-afhi foda, ammonia, glu(;ine, ; and alu- 
mine. 



; I. 



10, 1.1, 12, 13, 14, 15, 16, 17. 

^luates of Ihne, barites, ftrontian, magnefiaj 
pot-afli, foda, ammouja^ and.glucine. 

18, 19: 
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18, 19, 20, 21, 22, 23, 24, 25. 

Borates of lime, barites, ftrontian, magnefia, 
pot-afh, fbda, ammonia:, and glucine. 



26, 27, 28, 29, 30, 31, 32, 33^ 34. 



!• 



Carbonates of ftrontian, lime, pot-afl), foda, 
ammonia, inagnefia, amnioniaco-magnefiah, glu- 
cine, and aluinine. 



LXXXIL Phosphate of Silex. 

IT is decompofed'bj^ the thirty »nine. follow- 
ing, befide one fulphate already mentioned, 
(fiilphites, nitrates, and muriates, 0.) 



\\ 3, 3, 4, 5, 6, 7, 8, 9. 

Phofphites of lime„ barites, ftrontian, mag- 
nefia, pot-afli, foda, ammonia, alumine, and 
glucine. . . 

10, 11, 1^, 13, 14, 15, 16, 17, 18, 19, 20. 

- . * 

Fluates of lime, barites, ftrontian, magnefia, 
pot-afli, foda, ammonia, alumine, glucine, and 
two triple* 

21, 22 
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SI, 32, S3, 24, '25, 96, 27, 28, 29, SO. 

pot-aih, foda, ammonia, alumine, gluciiiie, ^n4 
zircoiie, - 



31, 32, 33, 34, 35, 36, Sr, S8, 3$, 

Carbonates of barites^ flronti^n, lime, potr 
lafli, foda, ammonia^ maj^efia, aluminet and 
glucjne, 



«> » ! ■■■' r 



LXXXIir, to XCIII, Indufively. 

THE eleven fpecies of phofphites, which I 
Jiave defcribed, have not yet been fufficiently 
pxamined, to render it poffible to exhibit any 
thing Wee an exa6l feries of the double de- 
compofitions, which they are capable of un- 
dergoing with the fluates, borates, and carbo- 
nates. In the feven preceding genera of falts 
the a6lion of moil of the phofphites, on the 
fulphates, fulphites, nitrates, nitrites, muriates, 
and phofphates, has appealed- To thefe dcr 
compofitions it is eafiy to add thofe of the 
phofphites by the fluates, borates, carbonates, 
with regard to which their capability of being 
altered muft nearly approach what has been at- 
4 tributed 
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tributed to the phofphates: but thefe efforts^ 
probable as they are, not haying been verifiod 
by experiments, I have not thought it pro- 
per to give them here at large, as I have done 
with the preceding, and fliall do with the fab* 
fequent genera. 



XCIV. Flu ATE of Lime. 

IT is decompofed by the two following, be* 
fide the ten phofphates already mentioned, (fuU 
phates, fulphites, nitrates, nitrites, muriates, and 
oxigenated muriates, 0.) 



1. 
Carbonate of pot-afh. 

Carbonate of foda. 



XCV. FlUATE op BARITE5. 

IT is decompofed by the eight followinjg, 
befidfi the U^aUenfulphatcs ^ud fulphites^ threia 

nitrates^ 
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nitrdtes; ttn muriates^ ^nd twelve pkojphate^, 
already mentioned. 



V ■ 

r - 



'. . . H 1, 2, 3, 4 

Borates of lime, pot-afh, foda, fuperfaturat- 
ed of foda. 



5, 6, 7, 8- 

...Carbonate of lime, P9t-alh, foda, und am- 
xnpniJU . 



XCVI. FlUATE of StROliTIAN. 

* 
• ft. 

IT is decompofed by tbe feven following, be- 
fides the fourteen y?//j>A«ihw and fulphiteSj eight 
nitratesy nine muriaUSf and ei^ht pho/phateSf 
already mentioned, 

1, 2, 3. 
Borates of barites, pot^aih, and foda. 

'*> 5, 6, 7, 

--./■.•- . •• - 

Carbonates of lime^ pot-afh, foda, ^d am- 
"mbriiai 

XCVIII. 
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_ _ . • ^ 

XCVII. Fluate of Magnesia. 

IT is dccompofed by the ten following, bc- 

fide the ti^tf alpha tes and fulphitesj one ni^ 

trate ; fix muriates, five phofphatesy already 
mentioned. 



1, 2, 3, 4, 5. 

Borates of lime, barites, ftrontian, pot-afh^ 
and foda^ 

677, 8, a 10. 

Carbonates of ftrontian, Jime, pot-afli, foda, 
and ammonia. 



««■ 



XCVni. Fluate of Pot-Ash. 

IT is decompofed by the three following, 
befide the tci\ fulphates and fulphiteSy ten w/- 
tratesj eleven muriates^ md twelve pho/])hateSf 
already noticed. 

1, 2, 3. 

Borates of lime, barites, and ilrontian. 

XCIX. 
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XCIX. Fluate of Soda. 

IT is deeompofed by the fix following, be- 
fide the nine fulphates and Julphites, nine Jii- 
trateSf ten muriates^ and ten phofpkates^ al- 
ready mentioned. 



li 2, 3, 4. 

Borates of lim^^ barites> ilrontian, and pot- 
afli. 



5, 6. 



/ 



Carbonates of pot-^afli and ammonia : 



'> 



C. Siliceous Fluat^ of Soda. 

THE manner in which it afts with the other 
falt9 is not known. 



•—'■■ " m' 



CL Fluate of Ammonia. 

IT is deeompofed by the eight following, be- 
fide the nine fulphatcs ^,nd fulphitcs^ eight nU 
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trates, eight muriates, and fercn phojphatcif 
aljeady mentioued. 



If Xy 3^ T!| O^ 

Borates of Ume^ banter, flrontian^ pot-aibi 
and foda. 



6, r, 8. 

Carbonates of lime, pot-afh, and foda< 



m^m 



CIL ^Ammokjaco^Maonesian Fluate* 

IT is decompofed by the ten following ; its 
t^ion on th9 preceding has not been examined. 



if Mf ijj 4j 0» 

Borates of lime, barites, ftrontiau, pot-aihi 
and foda. 



6, 7, 8, 9, 10* 

Carbonates of flrontian, lime, pot*aih| foda, 
and ammonia* 



CIIL 



$32 1)0.U3JLE DECOMEOSITIOKS OFiSiAIiTS.: 



r 



cm. Ammoniaco-Silic^ous-Fluate. 
ITS allien on the other falts is not known. 



■ * . • ^' 



CIV. Fluate of Glucine. 



1 \ • 



IT is decompofed by the fourteen folloM^ing, 
befidethe foui-:/w/j!>A^^e..y or fulphite^,. and three 
phofphateSy ah'eady mentioned. 



I, S, 3,. 4, 5, 6^ 7. ,^. . 



Borates of lime,^ barites, (Irontian, inagnefia, 
pot-aih, foda, and amftionia! ' ''; 



■'■ " *• » m ^ m ., ^, f \ i ^ . ^r ••*•-•• 



8, 9, 10, lU 12, 13, 14. 

-Carbonates of barites, ftrontiau, lime, pot- 
afli,' foda, magnefia, and ammonia. 



GV,^ ''Fluate of Alumineji^ ' . " 

IT is decompdfed by the fixtcen following, 
befide the phofphates already mentioned. 






1, 3, 
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.1, 2, 3, 4,. 5, 6, 7, 8. 

Borates of lime, barites, ftrontjan, magnefia, 
pot-afh, foda, ammonia, and glucine, . 



9, 10, 11, 12, 13, 14, 15, 16. 

Carbonates of barites, ftfontian, lime, pot- 
afh, foda^ magnefia,, ammonia, and glucine. 



CVI. Fluate of Zircoxe. 

IT is decompofed by the eighteen following : 
its a^lion on the preceding lalts is not known. 



1, 2, 3, 4, 5, 6, 7, 8, 9. 

Borates of lime, barites, firontian, magnefia, 
pot-aih, foda, ammonia, glucine, and alumina. 



■ 10, 11, 13, IS,' 14, \5y l6i ir, 18. ' 

Carbonates of barites, ftrontian, lime, pot- 
afli, foda, magnefia, ammonia, aluraine, and 
glucine. 

CVII. 
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CVII. Fluate 0* S1L£3C. 

Tt is decompofed by Jthe twenty following, 
and is n6t decompofed by any of the preced- 
ing neutral falts. 



1, 2, 3, 4, 5, &, 7, 8, a 10, 11. 

Borates of lime, barites, ftronlian, magnefia, 
pot-afli, foda, fuperfaturated of foda, ammonia,^ 
glucine, alumin^j and zircone* 



12, 13, 14, 15, 16, 17, 18, Ift 20* 

Carbonates of barites, (Irontian, lime pot-alh, 
foda, ammonia, magneiia, glucine, and alumine. 



CVlII, Borate. OF Lime# 

IT is not decompofed by any of the follow- 
ing, but it is by ten pho/phdtcSj and tcnjluate. 
already noticed 



cix; 
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CtX. BoHATE OF BaRITESU 

I 

IT is not decompofed by any of the follow* 
ing, but by eleven falphates or fulphitesy one 
nitrate^ four muriates^ twelve phqfphafes, and 
ten fluatesj already mentioned. 



ex. Borate of Strontian. 

IT is decompofed by ten fulphates or fuU 
phifes, three nitrates^ four muriates, feven 
phofphates, and nine fuates, already mentioned. 



**• 



CXI. Borate of Magnesia. 

IT is decompofed by the five following, be- 
f^e tiiGdxfulphates or JiclphiteSy two muriates, 
five pkq/pkateSf and four J^uates, already men- 
tioned. , 



J, ^y Of TTj *}* 

Carbonates of barites, ftrontiau, lime, pot- 
aih, and foda. 



/ • » 



CXilt 
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CXIl Magnesio-Calcareous Borate. 

ITS aftion on the other falts is not well 
known : it is dccompofed by one murig^te al- 
ready mentioned. 



CXIII, Borate ot Pot-Ash. 

IT is not decompofed by any of the follow- 
ing, but is by thirteen /w/pA^^e^ or Jiilphites, 
ten nitrates^ nine muriates/ ten phofphateSy 
and ten Jluatcs, already mentioned. 



CXIV. Borate of Soda. 

IT is decompofed by the carbonate of pot- 
aili, befide the eleven fulphates or fulpkites^ 
nine w/Vra^e^, eight muriateSy eight phq/phate^^ 
and eight Jluates'y already mentioned. 



CXV. Supersaturated Borate of Soda. 

IT a6i:s like the preceding, and is decom-*' 
pofed like it 

.. 3 CXVI. 
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CXVI. Borate of Ammonia. 

It is decompofed by the fix following, be- 
"<^ie the ten fulphates or fulphiteSy fev^en 7^i- 
^^^t^esj eight anuria tes, four phofphates^ and 
^^^^i^X'Jluates, already mentioned. 



I, 2, 3, 4, 5, 6. 

CHarboiiates of baritcs, ftrontian, lime, pot- 
> foda, and magnefia. 



.*i- 



^VII. Ammoniaco-Magnesian Borate. 

The manner in which this fait afts upon 
k^ers has not yet been examined* 



mttmmtt^am 



x> 



^\^ 



i 

CXVllI. Borate of Glucine, 

5T is decompofed by the feven following, 
Tide t the two phojpkates, and three Jtuates^ 



x^eady mentioned. 



Vol. IV- Z i, u, 
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I, 2, 3, 4,' 5, 6, 7. 

Carbonates of barites, llFontian, lime^ pot 
afli, foda, niagnefia, and ammonia. 



r 

CXIX. Borate of Alumine. 

IT is decompofed by the eight following, 
' befide one phofphate^ and two fluates, already 
mentioned. 



1, 2, 3, 4, 5, 6, 7/8. 

Carbonates of barites, ftrontian, lime, pot- 
aih, foda, magnefia, ammonia, ^iid glucine. 



CXX. Borate of Zircone. 

IT is decompofed by tlie nine following, be- 
fide one phofphate^ and one fixiatt^ already 
mentioned. 



\ 2, 
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i, 2, 3, ,4, 5, 6, 7, 8, 9- 

Carbonates of barites, ftrontian, lime, pot- 
afl), foda, inagnefia, ammonia, glucine, and 
alumine. 



CXXI. Borate OF SxLEx. 

IT is decompofed by the ten following. 
The preceding falts do not appear to have any 
a6lioh on it. 



], 2, 3, 4, 5, 6, 7, 8, 9, }0. 

Carbonates of barites, ftrontian, lime, pot- 
afli, foda, magnefia, ammonia, glucine, alumiuci 
and zircone. 



CXXXI, to CXXXIV, Inclufively. 

TriJE fourteen fpecies of earthy and alkaline 
carbpnateis diftinguilhed and defcrib^d in thi!^ 
fifth iV^ion, having been treated of in the 
CXaI preceding numbers, and being the laft 
-pf j^l thje Alin^ ,lijit)ftances^ npthine more r$- 

Z 2 V InainS 
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mains to be faid rcfpeding their re-aftions, and 
double decompofitions. 



Article XVI. 

•Recapitulation of the Compofition of the One 

Hundred and Thirty^Five Species of SaltSy 

or Table of the Proportions of their 

conjiitnent Principles. 

1. AFTER having- perufed all that has pre- 
ceded this part of my fyftem, the reader mufl be 
fufficiently advanced in his ftudy of the fcience 
of chemiftr^", readily to conceive, that an ac- 
curate knowledge of the phenomena of this 
fcience depends greatly on a determination of 
the refpeftive quantities of the principles that 
enter into the formation of compounds. Ac- 
cordingly, fince chemiftrj' has changed its ap- 
pearance, fince its means of analylis have been 
increafed, and fince its inftruments have ac- 
quired fuch a great degree of perfedion, com- 
pared with what they poflefled thirty yettrs ago, 
the principal objcti of the labours of chemift* 
hcLsbeen, to inveftigate the proportions of the 
elements, 'that conftituted the different 'conr- 
pounds on which their attention was"'(jmJ5lQj:ed^ 
Among the ufeful refults, which .fefearches *^f 
tlilVkihU 4iave furnithed, the fa1ts prfiticularly 

offer 
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I 



tyfter feme iof great importance, either for ef- 
fcdiing their deconipofition with advantage, 
knowing their nature with precifion, or appre- 
ciating, the eflefts in all the cafes in which they 
are employed. 

. 2. I have taken care, in the hiftory of each 
particular fpecies, to exhibit this proportion of 
Its principles, :after having pointed out the 
method that has been purfued for analyzing it. 
The enunciation of this has appeared to me fo 
important for completing the chemical hiftory 
.of falts, that I liave iuferted it at the end of 
this hiftory, that it may become as it were 
its moft prominent point, and natural con- 
clufion. But the utility of this refult of the 
analyfis of falts muft become ftill much greater, 
hy bringing together, the proportions of the 
conftituent principles of each fait, iince it will 
enable us to compare the refpeftive quantities 
of liie faline principles, the difference of the . 
reciprocal fatiirabilities of acids by the bafes, 
and of bafes by the acids, the relation of thefe 
proportions to the degrees of attradion that 
unite them^ either in the different fpecies of 
the fame genus, or in fpecies of different 
genera analogous to each other with refpe<5t to 
their bafes. 

3. Befides which, this table exliibiting at a 
fingle view the fads fcattered through a very 
extenfive part of this work, it will {liow 
what has been completed in this kind of ana- 
Jyfts, and what remains to be done. By conv 

paring 
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paring it with that of the compoiition of fome 
of the principal fpecies of falts given by Berg^ 
niann in his differtation on the analyfis of 
waters, it will be capable of fliowins: the pro-? 
grels made in chemiftry by thofe philofophers, 
who have purfued the new path barely opened 
by the illuftrious Swedifli profeffor. I Ihall 
proceed to give it, adopting for the 135 fpecies 
of falls the fame order in which I have already 
j)laced and defcribed them, only addihg be- 
fore each of them a number, which will point 
out, for this iixteenth article of the fifth fee- 
tiottj the numerical feries, which I have pur- 
fued in each divifion of this work. 



4. Sulphate of Barites. 

{Sulphuric acid 13 

Barites - - 84 

Water - - 3 

{Sulphuric acid 33 

Barites - - 64 

Water - - 3 



5. Sulphate of Pot-JJIu 

Sulphuric acid - 40 
Pot-afli - - - 52 
Water ^ - - 8 



^6. Acid 
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<). Acid Sulphate of Pot' AJA. 

Sulphate of pot-afh 67 
Sulphuric acid - 33 



7. Sulphate ^f Soda. 

Sulphuric acid - 27 
Soda - - - .15 
Water - - - 58 



S. Sulphate ofStrmtian^ 

Sulphuric acid - 46 
Strontian - - - 54 



9. Sulphate of Lime. 



Sulphuric acid 


- 46 


Tjme - - - 


- 32 


M'ater - - - 


- 22 



10. Sulphate of Ammonia. 

Sulphuric acid - 43 
Ammonia - - 40 
Water - ^- • 18 



N 



11. Sulphate 
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11. Sulphate of M^fgnejia. 



Sulphuric acid - 35 
Magnefia - - ig 
Water • - - 48 ' 



J 2. Ammoniaco-Magnejian Sulphate, 

Sulphate of magnefia 68 
Sulphate of ammonia 32 

13. Sulphate ofGlucine. 
Proportions unknown. 

14.« Sulphdte of Alumine^ 



Neutral! f"^pl^^"c acii 
^^^^^^^\ Alumin?,. - 



acid 50 
50 



15. Acid Sulphate of Alumine^ and of Pot^Afh^ 

or Ammonia^ or Alum. 

Sulphate of alumine 49 
Sulphate of pot-afh 7 
Water - * - - 44 



l6. Saturated triple Sulphate of Alumine. 

Proportions not exaftly ^nown, 

17* Suiphate 



\ 
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17, Sulphate ofZircone. 
Proportions unknown. 



1 8. Sulphite of Barites. 

Sulphureous acid - 39 
Baritcs - - - 59 
Water - - - 2 



19* Sulphite of Lime. 

Sulphureous acid - 48 
Lime - - - • 45 
Water - - - 5 



20. Sulphite of Pot-Ajh. 
proportions not yet known. 



21. Sulphite of Soda^ 

Sulphureous acid - SI 
Soda - - . - 18 
Water - • - 51 



22. Sulphite of Strontian. 

Proportions not yet known. 

S3. Sulphite 
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23. Sulphite of Jmrnonia. 

Sulphureous acid 60 
Ammonia - 29 
Water - - 11 

24. Sulphite of Magnejia* 

Sulphureous acid 39 
Magnefia - 16 

Water • - 45 

» 

25. Ammoniaco-magnefian Sulphite. 
, Proportions unknown. 

S6. Sulphite of Glucine^ 
Proportions unknown. 

27.. Sulphite of Aluniine. 

Sulphureous acid . 32 
Alumine - - 44 
Water - 24 

28. Sulphite of Zircone 



Proportions unknown. 



29- Nitrate 
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39. Nitrate of Barites* 



Nitric acid 


- 38 


Barites 


- 50 


Water 


- 12 



30. Nitrate of Pot-AJh. 

Nitric acid - ^^S'\ 

Pot-afli - - 49 f Bergmann, 

Water - - 18 J 



Nitric acid - 301 
Pot-alh - - 63 >Kirwanf 
Water ^ - 7J 



3h Nitrate of Soda. 



Nitric acid 


29 


Soda 


- 50 


Water - 


- 21 



32 Nitrate of Strontian. 



Nitric acid 


48,4 


Strontian 


- 47,6 


Water - 


4,0 


/ 


oi. Nitrate 
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33. Nitrate of Lime. 



Nitric acid - 


.- 43 


Lime 

• 


- 3!2 


Water 


- 23 



34* Nitrate of Ammonia. 



Nitric acid 


- 46 


Ammoiik - 


- 40 

! 4 


Water; •;- 


- u - 



$5. Nitrate of Mag)iefin. 

"Nitrici acid - 'k^ 
Magnefia - - - 27 

Water - - 30 






36, Ammoniaco-magn^ftaxi Nitrate. 

Nitrate of ammoiiia 22 
Nitrate of magnefia. 78 



37. Nitrate of Glucine. 
Proportions not afccrtained. 



i: .1 



38. Nitrate of Aiumine. 

Proportions unknown. 

39. Nitrate 
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39 Nitrate of Zirconc 
,Propoitions unknown..- 

40. Nitrite of Barites. 

41. Nitrite of Pot'AJh. 

42. Nitrite of Soda. 

43. Nitrite of St7*ontian. 

44. Nitrite of Lime. 

45. Nitrite of Ammonia. 

46. Nitrite of Magnejta. 

47* Ammoniaco-magnejian Nitrite. 

48. Nitrite of Glucine. 

49. Nitrite of Alumine* 

50. Nitrite of Zircone* 

No nitrite has yet been carefully examined ; 
and we kno.w no.^ the proporfioi^s of the prin- 
ciples of any one. 

51. Muriate of Barites. 

Muriatic acid - 24 
Barites - - 60 

Water - - 16 

'52. Muriate 
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52. Muriate of Pot-AJh\ 

Muriatic acid - 30 
Pot-afli - - 62 

Water - - 8 



53. Muriate of Soda. 

Muriatic acid 521 

Soda * * 42 VBergmann* 

Water - - 6J 



Muriatic acid 33\ 

Soda - - 5olKirwan. 

Water - - 17 J 



54. Muriate of Strontian. 

Muriatic acid 23,6 

Strontian - 36^4 

Water - - 40,0 



^ - 


^ . * 


' . ' '. . . - . 


66. Muriate of Lime. 




• *- - 
Muriatic acid * SI 




Lime - - 44 




Water - - 25 




55. Muriate 



-. 1 
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56. Muriate of Ammonia. 



Muriatic acid 


- 52 


Ammonia - 


- 40 


Water 


8 



57. Muriate of Magnefia. 

Muriatic acid - 34 
Magnefia - - 41 
Water - - 25 



58. Ajfrtmotiiaco'-magnejian Muriate t 

Muriate of ammonia 2/ 
Muriate of magnefia 73 

• I 

59. Muriate of Glucine. 
Proportions unknown. 

60. Muriate of Alumine. 
Proportions unkjiowiit 

6J. Mzirtate cf Zirconeu 



Proportions unknowUi 



6S. Muriate 
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62. Muriate of Silcx. 
Proportions unknown. 

63. Super^oxigenated Muriate ofBarites. 

Proportions unknown^ 

64. Super-oxigenated Muriate of Fot-Ajli- 

Muriate of pot-aih 67 
Oxigen - - 33 

Q5, Siiper-o^vigenated Muriate of Soda, 

66. Super-oxigcnated Muriate of Strontian. 

67. Stiper-oxigenated Muriate of Lime. 

68. Super'-oxigenated Muriate of Magnejia. 

69. Super^oxigenated Muriate of Glucine. 

70. Super^oxigenated Muriate of Alumine. 

71. Super-oxigenated Muriate -of Zircone. 

The exiftence of the fuper-oxigenated muri- 
ates, in general, being at prefent little more 
than conjedlured, we cannot yet have any idea 
of the proportions of their principles. 

72. Phofpkate 
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72. Phofphaie of Barites* 
Proportions unknown. 

73, Phofphate of Strontian. 

Phofphoric acid 41,24 
Strontian ^ 58,7^ 

74. Phofphate of Lime. 

Phofphoric acid 4 1 
Lime - - 59 

75. Add Phofphate of Lime. 

Phofphoric acid 54 

Limje -^ ^ AQ 

76. Phofphate of Pot^JJh. 
Proportions unknown. 

77- Phofphate of Soda. 
proportions unknown, 

78. Phofphate of Ammonia. 
^Proportions unknown. 

Vol, IV, A a 79. Phof- 



■V 
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79* Pkofphate of Soda and Ammonia, 

Phofphoric apid 32 

Soda ^ - 24 

Ammonia ^ - 19 

Water ^ - 25 



80. PhofpKate of Magnefia, 
Proportions unknown. 



81. Ammoniaco^magnefim Pkofphate, 

Magnefian phofphate 50 
Ammoniacal phofphate 25 
Water - r- 9,5 



82. Phofphate of Glucine, 
Proportions unknown, 

83. Phofphate of Alumine. 
Proportions unknown. 

84. Phofphate of Zircone^ 
Proportions unknown. 



85^ Phofphate 
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85. Phofphate of SiUx. 



Proportions unknowiu 



86. Phofphite of Lime. 

Phofphoreous acid 34 
Lime - - 51 

,Water - "15 



87. Phofphite of Barites, 

Phofphoreous acid 41,7 
Barites *• - - 51,3 
Water - - 7,0 



88. Phofphite of Strontian^ 
Proportions unknown. 



89. Phofphite of Magnefa. 

phofphoreous acid 44 
Magnefia - 20 

Water - - 36 



/ 



A ^ Si 90, PhoJphitQ 



pot-alh - ^11,0 

Water - 

Soda - _ 60,0 

Water - 



5,. ?ustm «/ ^'"'»»»^"' 

. photpVvoteou^ acid e6 

^tntnonia ' _^ 23 
Water " 

Proportions unkno^v«. 

proportions ^^^^^r* 
Proportions unkno^vn, 
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96. Phofphite of Zirconc* 
Proportions unknown. 

97* Fluate of Lime. 
. Proportions unknown. 

98. Fluate of BariteSi 

99* Fluate of Strontian. 

100. Fluate of Magnejta. 

101. Fluate of Pot-AJh. 

102- Siliceous Fluate of Pot-AJh. 

103. Fluate of Soda. 

104. Siliceous Fluate of Soda. 

105. Fluate of Ammonia. 

106. Ammoniaco-magnejian Fluate. 

107. Ammoniaco-Jiliceous Fluate. 

108. Fluate of Ghtcine, 

109. Fluate of Alumine* 

1 10. Fluate of Zircoyie. 

111. Fluate of Silex. 

The 



• -> 
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The proportions of the principles of no one 
of the fiuates are yet known. Thefe falts, 
hitherto little examined, require an affiduous 
inveftigation to enable us to afcertain their 
component parts. They, and the fuper-oxi* 
genated muriates are the fpecies that have been 
leaft accurately analyzed to the prefent day, 

112. Borate of Lime. 
Proportions not yet known. 

113- Borate of Barites. 
Unknown, like the preceding. 

114. Borate of Strontian, 
Proportions unknown. 



114*. Borate of Magnefa* 
Proportions unknown. 

115. MagneJiO'^calcareous Borate, 

Boracic acid 66 Itt • i /<- 
Magnefia 13,5 ["/'"f,^^ ^ ^^^ 

Lime - - 10,5]°^ ^^' 

116. Borate of Pot-AJh. 

Proportions unknown. 

117. Borate 



I 
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117* Borate of Soda. 



Boracic acid 


- 70 


Soda - 


' SO 


Water 


- 10 



8. Super-faturated Borate of Soda : Boras'^ 



Boracic acid 


- 34 


Soda 


- 17 


Water 


- 47 



1 19. Borate of Ammofiia^ 
Proportions unknown. 

120. Ammoniaco-magnejian Borate. 
Proportions unknown. 

ISl. Borate of Glucine. 
Proportions unknown. 

122. Borate of Alumine. 
Proportions unknown* 

123. Borate of Zircone. 

Proportions unknown* 

124. Borate 



«, co-.^o"*"^ 



,^«T» •' '►*'"• 






. , Otbonio acid « l»t«»- 

Caiboi>"= a"*. 90S 
Barites _ l6> 

"Water - 
,,6. Carhonate of ^ ^^ 

CatboTvic ac^A . 63 
^tiali ' ft 



"VV^atet 

, «/g of l^^^'^' 
,^1.CarhonatcoJ ^ 3, 

Car\)0«i<^ ^^'"^ _' 55 
Utoe - , 11 

\Vatcr 



137- 
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138, Carbonate of Pot-AJh. 

Carbonic acid 20^ 

Pot-afli - ^Sr Bergman. 

Water - - 32^ 

Carbonic acid 49) 

Pbt-afh - 48^ Pelleticr. 

Water - 17^ Here is an 

excefs of weight. 



t 



1 29. Carbonate of Soda. 

Carbonic acid - 16 
Soda . - 20 

Water - - 64 



130. Carbo7iate of Magnejia. 

A Q f f ri ^ Carbonic acid 30) 
-^•^^r^ .^^jMagnelia - 45^ Bergman. 

with acid f T,r ? n:i\ 

^ Water - 253 

B. Pulverulent r Carbonic acid 36^ 
magnefiaofthe< Magnefia 4S>Butini« 
ihops L Water - 21 ) 

f Carbonic acid 48i 
The fame < Magnefia - 40>Fourcroy. 

C Water - 12) 

C. Carbonate of r Carbonic acid 50j 
magnefia in re-<Magnefia 25^ Fourcroy 
gular cryftcils. C Water 25 ^ 

131. Carbonate 



\ 
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15 1 . Carbonate of Ammonia. 

Carbonic acid - 45 
Ammonia - 43 

Water . • - 12 



1 32. Ammonlaco-MagneJian_ Carbonate* 
Proportions not yet known* 



133. Carbonate of Glucine. 

Carbonic acid - 64 
Glucine * - 25 
Water • -11 



134. Carbonate of Alumijie. 
Proportions unknown* 



135. Carbonate of Zircone. 

Carbonic acid and water 44,^ 
Zircone * * - * 55^5 



136. Ammoniaco-^Zirconian Carbonate. 
Proportions unknown. 



137. Ammoniaco- 
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137. Ammoniaco-Gludnian Carbonate. 
Proportions unknown- 



Article XVIL 

Recapitulation of the Salts that are found 
fojjil^ and on their ClaJJification in mine* 
ralogical Methods or Sji/iems. 

1. THOUGH I have taken care, in the hif- 
tory of each fpecies of falts, to note whether 
it were found among foffils, and even in general, 
to defcribe the principal varieties under which 
it appears, it will not be without its ufe, to re- 
vert again to the exiftence of thefe fubftances 
in the ftrata of the earth, to compare them with 
fuch as have not yet been met with in thofe 
ftrata, and to point out the path purfued by- 
inineralogifts both for the claffification and dif- 
crimination of thefe fubftances. 

2. I iliall firft remind the reader, that of the 
135 fpecies of falts, which I have arranged and 
defcribed in the preceding articles, thofe that 
have beenfound in the earth, and form part of 
the ftrata which compofe it, amount at moft to 
an eighth part, or thereabout, It is true I have 
fuppofed, that nature prepares a much greater 
number; and that, though we remain hitherto 
tinacquainted with them, it is becaufe we have 
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too fuperficially viewed, and not enough exa-* 
mined, feveral mineral fubftances, in which st 
more accurate analyfis will hereafter enable us 
to difcover them. We fliall be led to embrace 
this opinion, if we refleO; on the fmall quantity 
of minerals yet explored, and the tittle accumte 
knowledge colle6led' refpe6ling moft of them. 

3. Mineralogy, however, has gained much in 
this refpeft within thefe few years ; and parti- 
cularly fince mineralogifts, not content with 
the external charafters or an examination of the 
phyfical properties of foflils, have begun to add 
chemical experiments to their obfervations, and 
to inveftigate the intrinfic nature of thefe fub- 
ftances. Every thing indicates, that the faline 
compounds daily created and multiplied by art, 
are mere imitations of fuch as nature has^ formed; 
and that,, in proportion as the fcience of analyfis 
advances, we fhall difcover new fpecies of foflil 
falts, analogous to thofe which we have hitherto 
only "fabricated in our chemical laboratories^ 

4. The ancient chemifts knew fcarcely more 
than a third of the falts with which we are now 
acquainted. Many of thefe falts were ranked 
by mineralogifts in the clafs of, ftones, on ac- 
count of their infipidity and infolubility, or of 
the great quantity of water requifite to diffolve 
them. Thus the fulphate, carbonate, and fluate 
of lime, under the names of gypfum, calcareous 
fpar, and fluor fpar, conftituted a part of the 
ftony fubftances, becaufe they were infipid and 
infoluble. The ancient method, being founded 

exclu- 
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exclufivel'y on the fenfible properties of foffils^ 
could not place thefe infipid and infoluble bodies 
by the fide of the. muriate, carbonate, and borate 
of foda, the nitrate of pot-alh, and the triple 
•fulphate of alumine, the fait, bitter, acrid, 
alkaline^ pungent tafte, and great. folubility of 
which formed too ftrikjng a contraft to the 
charaders of the former. Thus the clafs of 
falts was of very confined extent, compared with 
the other claffes of minerals, while the very 
numerous varieties of the carbonate of lime 
alone conftituted an entire clafs among th^ 
ftony foffils, 

5. This method is ftill to be found in Citizen 
Daubenton's fyftematic view of minerals. The 
iluor fpar or fluate of lime, heavy fpar or ful* 
phate of barites, aerated barites or carbonate of 
barites, phofphate of lime, and apatite, which is 
but a variety of it, are ftill placed by this na* 
turalift among the earths and ftones of the fe-^ 
cond clals, which neither ftrike fire with fteel 
nor effervefce with acids, becaufe the infoluble 
falts in fafl: poffefs thefe properties. His third 
clafs is formed entirely of the carbonate of lime 
in the different ftatea of calcareous ftone, caU 
careous earth, mar^jlc, calcareous fpar, and con^- 
cretions, conftituting five genera; becaufe all 
thefe varieties of one fubftance, being infoluble 
in water, equally p.oiTefs the conftant and un-i- 
equivocal property of effervefcing with acids. 
Finally, he not only feparates from thefe faline 
(ubftances, which are to hiin ftones, the falts 

por^ 
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properly fo called, the foffil falts, to which he 
affigns as a diftinguifhing charaaeriftic foiu- 
bility in water, but he makes of thefe falts a 
fourth order, feparated and kept at a diftancc 
from the calcareous fubftances, his third clafs 
of ftones, by a fourth clafs, which comprifes 
the earths and ftones that are mixtures of thofe 
of the three foregoing clafles. 

6. After this removal and diftribution of five 
fpecies of falts into two different claffes of 
ftones, Citizen Daubenton, confidering as falta 
only thofe foffil fpecies which are foluble in 
water; divides^ thefe into three genera, the firft 
having an alkaline, the fecond an earthy, and 
the third a metallic bafe. The laft belongs 
^vholly, in all other methods, to the clafs of 
metals : and the other two prefent a deficiency, 
which proves it is impoflible to make a good 
claffification of thefe falts without having re- 
courfe to their chemical properties ; namely, 
the want of generic chara6ters, which does not 
allow a real diftindion to be made betwecu 
them. 

7. The firft genus of Citizen Daubenton com- 
prifes five fpecies ; ift, the carbonate df foda, 
under the name of mina^al alkali^ with the.two 
varieties of natron and aphronatron, the charac*. 
tcrs afligned to which are eftervefcence witl^ 
acids, and cryftallization in o6lahedra with fca-» 
lene triangles ; 2d, the muriate of foda, iiame4 
common fait, divided into fea fait and lal gem, 
diftinguiilicd by its decrepitation iu the fire, 

4 its 
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5ts cubical fragments, its cryftallization ia 
cubes, aiid in hollow truncated pyramids ; 3d, 
borax, having as varieties tincal, or crude 
borax, and purified borax, and as fpecific ' 
charadiers a gelatinous tranfparency, ebullition 
in the fire, and the figure of a fix-fided prifm 
with polyhedral fummits; 4th, fal-ammoniac, 
native or faditious, volatilizing in vapour, 
under a granulous form, or in feathery cryftals 
compofed of tetrahedral prifms with quadran-^ 
gular pyramids ; 5th, nitre, or faltpetre, de- 
tonating on burning coals, and diftinguifhed 
into two varieties of form, one a cuneiform 
oftahedron, the other with two commencing 
quadrangular pyramids. 

S. The fecond genus of this cejebrated French 
naturalift, includes under the name of earthy 
falts, four fpecies, which are calcareous nitre^ 
gypfum^ Epfom fait, and alum. 

The nitrate of lime is chara6lerized by its 
great deliquefcence. Two varieties of figure 
are mentioned; one hexahedral prifms, ter* 
minated by hexagonal pyramids ; the other in 
lieedleSf 

The fulphate of lime, diftinguiihable by cal- 
cining into plafter, and b^ing little foluble in 
water, contains nine varieties : 1ft, the coarfe 
opaque; 2d, the coarfe femi-tranfparent ; 3d, 
the fine opaque ; 4th, the fine femi-tranfparent, 
or gypfous alabajier ; 5th, the ftriated opaque ; 
6thj the ftriated femi-tranfparent ; 7th, the de- 
cahedral fulphate of lime ; 8th, the fame in ag- 
glutinated 
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glutinated cryftals ; 9th, the lenticular fulphate 
of lime. 

The fulphate of magriefia, eafily diftinguirtied 
by its bitter tafte, has two varieties ; one in te- 
trahedral prifms with dihedral fummits,the other 
in tetrahedral prifms with quadrangular fum- 
mits. 

The triple fulphate of alumine, or alum, 
which our author chara6lerizes by its limpid 
tranfparency and glaffy fra6lure, is divided into 
five varieties; namely, a regular o6tahedron, 
an o6lahedron incomplete on its edges and folid 
angles, a fegment of an o^ahedron, a fhapelefg 
jnafs, and feathery, or in filaments. 

By adding the nine varieties of the three 
metallic fulphates, which Citizen Daubenton 
joins with the preceding fpecies, we have three 
genera, twelve fpecies, and thirty^feven varic-. 
ties of faline fubftances, which he admits in his 
mineralogical method, a much more confidera- 
ble number than the naturalifts before him had 
enumerated. 

9. In the method of claffing minerals adopted 
by the French fchool of mines, and made public 
by Citizen Haiiy, to whom we are indebted for 
it, faline fubftances are diftinguifhed from ftones, 
and form a fecond clafs, entitled, acidiferom 
fubjiancesy compofed of an acid united to an 
^arth or an alkali. The name of falts has not 
been employed in it, as is done, and ought to 
be done, in a chemical fyftem. This diftribu- 
tion fliows at once, that the e^uthor has care- 
fully 



r 
\ 
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fully feparated the faline compounds from the 
{fdnyj that he has avoided the confufion hitherto 
prevalent in fyftems of mineralogy, and that he 
has felt the imperious neceffity of no longer in^ 
eluding in the fame clafs falified or acidiferous 
fubftances, and fubftances which are not fa 
He informs us^ that the method adopted in this 
fecond clafs follows a regular courfe, becaufe 
it is fubordinate to the refults of analyfis. This 
is copfeffing, and with good reafon, that there 
are no true diftin6lions between minerals, unlefs 
they be founded on the nature of foffils. Tli€l 
advantage of fuch a courfe, is not only to intro* 
duce order and connexion of ideas, but alfo 
giving accurate notions of the fubftances to be 
defined or made known. We fee likewife, that 
this part of mineralogy is precife and complete, 
only becaufe the chemical analyfis of the fub- 
ftances on which it treats is finiflied and exa6l* 

10. The divifions of this fecond clafs of 
minerals exhibits three orders, founded on the 
Tlature of the bafes. It is on thefe that the 
French mineralogifts have eftablilhed their ine- 
thods^ inftead of taking their diftinftions from 
the acids, becaufe the notions of the mineralogift 
are more particularly turned to the earths and 
alkalis, which are confidered only as acidiferous. . 
Accordingly, the denominations of the fpecies 
begin with thofe of the bafes, to which thofe 
of the acids are added, giving them an :adjec- 
tive termination. In this clafs there ^re. three 
orciers ;. the firft cQmprifeS:the earthy acidiferous 

Vol. IV. B b fub- 
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fubftancts; the fecond, alkaline acidiferoui 
fbbftaiices } and to the third, the alkalino-earthy 
aeidiferous fubftances afe referred. Here the 
divifion is very irregular ; for we find but one 
Tingle fpecies, without a genus, in the third 
drder, while in the two preceding both thefpe-. 
cies and genera are more or lefs numerous. The 
reafon why the bafes have been taken as the 
heads of di vifions in this new method, turns 
chiefly on this, that, the mineralogift having 
to obfervc nature, his attention ought to be 
more particularly fixed on what ftrikes the 
fenft^j by the more fixed fubftance, not by that 
which moft frequently efcapes. The earths 
and alkalis, in faft, come under the former 
defcription ; the acids, under the latter. Be* 
fides, the ii^ineralogift ought to content himfelf 
' with applying the refults of analyfis to the ob- 
fervation and operations of nature ; while the 
chemift, on the contrary, endeavours to refer 
the operations of nature to the refults of ana- 
lyfis. 

11. Thefirft order includes the earthy acidi- 
ferous fubftances. It is divided into four are- 
nera, determined by the four earths already 
found faturated with acid in a native ftate ; 
namely, lime, barites, ftrontian, and magnefia. 
It may be obferved, that we here mention only 
four alkaline earths ; and in fad, filex, alumine, 
glu<:ine, and zircone, have not yet been found 
acidiferous among foffils. We may confider 
certain clays, however, as fulphate of alumine; 

and 
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dnd fome varieties of fluate of lime as filiciferous 
triple falts, as I have elfewhere iliown. 

12. The firft genus, or acidiferous lime, offers 
five fpedies; carbonated limey phofphated lime^' 
fluated limej borated lime, and fulphated lime. 

In the varieties of the firft fpecies about 
forty determinate forms are defcribed ; but as 
the number of thefe varieties appears to be 
immenfe, Citizen Haiiy has divided this fpecies 
into three feftions of determinate forms, imi- 
' tative forms, indeterminate fof ms. 

The phofphated lime exhibits aimong the de^ 
terminate forms the pr^imitive, the peridodecd-^ 
kedral, the annular^ the emarginatedy and the 
acraftic. 

The fluated lime offers, of varieties for the 
fame forms, the primitive or oEiahedraly the 
cubiCy the. dodecahedraly the cubo-oQahedraly the 
emarginatedy the cubo^dodecahedraly the ior-* 
dered; among the indeterminate, the c/fl- 
bejirite, and irregular ; with refped to colour, 
the red, violet, green, bluCy yellow, and blackijh 
molet; and with rcfpe6l to tranfparency, the 
lifnpid, femi^tra7ifparenty and opaque. 

The borated lime contains magnefia, as has 
been feen elfewhere : its form has two varieties, 
the frujtaneous, and the fuper abundant. 

In the fulphated lime Citizen Haiiy purfues 
the fame method for diftinguifliing its varieties. 

13. The fecond genus of the firft order, oc- 
cupied by acidiferous barites, affords but two 
fpecies, fulphated barites, and carbonated 

B b 2 barites 
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haintes. In the hiftory of thefe fpecics, I 
have flie\vTi the principal varieties they offer 
among thofe defcribed by Citizen Haiiy ; and 
I have nothing to add hefref, except the general 
remark, that thefe two fpecies may be known 
among all the acidiferous fubftances nature 
prefentsto us by means of their very confidera- 
ble fpecific gravity, and that one may be dif-* 
tinguiflied from the other by the latter effer- 
vefcing brifkly with acids, which the foniier 
docs not. 

14; The third gerius of the fil'ft order is con- 
fined to the acidiferous ftrontian. On the firft 
publication of his mineralogy, Citizen Haiiy 
mentioned only a fingle fpecies of this genus, 
for he knew no more ; namely, the carbonated 
Jirontian, or carbonate of ftrontian, which, 
approaching very near to the carbonated barites 
in fpecific gravity, and equally poflTeffnig the 
property of effervefcing with acids, was parti- 
cularly diftinguifliable from it by the purple 
flame it gave with the blow-pipe. But natura* 
lifts have fince difcovered a fulphate of ftron* 
tian, which had been confounded with a ful* 
phate of barites, and forms a fecond native 
fpecies of this genus : fo that ftrontian is exa6lly 
in the fame circuniftances as barites, with refped 
to the two different acids with which it is found 
combined among foffils. The fulphate of 
ftrontian is diftinguifhed from that of barites, 
to which it approaches in form and gravity, 
becaufe it is penetrated by expofurc to a great 

heat 
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beat with a purple-red phofphoric light, with- 
out, however, affording a phofphorus on being 
calcined with charcoal, as the latter does, which 
by being thus treated, forms the Bolognian 
phofphorus, of which I have fpoken w^hen 
giving its hiftory. 

15. The fourth genus of the fame order comr 
prifes the acidiferous magnefia. We find in it 
but one fpQcies, which Citizen IJaiiy mentions 
as unique ; the fulphated 7nagnejta, or fulphate 
of magnefia. In the article of this fulphate, 
J . have faid all that is known of its foffil 
exiftence and mineral varieties. To this fpe- 
cies we mufl: add that of magnefia combined 
with the boracic acid, though it is truly in the 
form of a triple fait with lime, as already meur 
tioned in the firft genus. We may be allowed 
to fufpeft likewife, though lao pofitive fa6l yet 
announces it, that magnefia exifi:s combined 
with carbonic acid in the bowels of the earth, 

[nd that it mufi: in this refpeft refemble lime, 
larites, and fl:fontian, which are there found 
united Afith the. fame acid. /But we ought not 
to be fatisfied with conjectures concerning 
nature, and cannot reckon this fpecies among 
natural produftions, however probable ipay be 
its exiftence. 

16. In the fecpnd order of this claft of 
minerals, three genera are difi:ingui(hcd ; aci- 
diferous pot-afli, foda, and ammonia. J fliall 
-pbferve, that it is not poffible to aflign to (each 
gf thefc, generic charaftej-s independent qf 

theif 
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their chemical properties, and capable of point? 
ing out their difference by their phyfical, fenr 
iible, or external qualities: at lead to accomr 
plifli this, it is necelfary to en^brace fuch a 
number of qualities, that the mind is perplexed 
}n the choice aud felefliqn it is obliged to 
m^ke to diftinguilh each geiYus; which proves, 
that method here requires the light of che-? 
miftry for a guide, and that mineralogy is in 
faft a branch of this fcicnce, to ^yhich it will 
iSLpproach fo much the more in proportion to the 
progrefs it makes in the art of claffing mineral 
produftions. 

1 7. The firft genus qf the fecond order, or 
jacidiferpus pot-afh, contains but one fpecies, 
nitrated pot-afti, or nitrate of pot-^afli, very 
diftinguifhable arqong all the fpCcies of falts by 
Its detonation in the jfire. 

Acidjferous foda, or the fecond genus, inr 
eludes three fpecies, 1ft, muriated foday or 
muriate of foda, charafterized by its cubic 
form, and its fait tafte, and the only one of 
the alkaline fa}ts fqund in the eiarth in maffes, 
blocks, or veins; 2d, borattd foda, or borate 
of /oda ; 3d, carbonated foda, or carbonate 
of foda. We are furprifed at not finding in 
this genus the falphated foda, or fulphate of 
foda, which fo frequently fhows itfelf iu 
cflflorefcence on the walls of old buildings, and 
in fubterranean ftruftures ; but it is certain that 
this fait docs not make a y^]t qf foffils properly 
fo called^ - . * - 

The 



The third and laft genus of this ovder, acidi* 
feroUfi zmmonhy is confined to a fingk fpecics ; 
namely, muriated ammonia^ or the muriate of 
ammonia, which is extrafted from the neigh- 
bourhood of Volcanos, and frequently found 
fublimed in'their crateri^. Perhaps Ave fliould 
add to thi^ fpecies thaj: of fulphated ammonia, 
or fulphate of ammonia, which many naturalifts 
affirm to be Ijk^wife met with among the fub- 
limed produ^ of fubte^'i-^nean fi^^f s, 

18. As to the third order of thefe native 
faline compounds, Citizen Haiiy forms it of 
alkalino-earthy acidiferows fubftances ; but as 
it contains, only alum, under, the name of 
alkaline fulphated alumine^ it lliould feem un- 
Tieceffary to have made an entire order for the - 
fake of a fmgle fpeqies, or ecjually requifite to 
form one for the magnefio-qalcareous borate, 
fince this likewife contains two bafes united at 
the fame time to the bbrat:ic acid, namely, lime 
and magnefia, 

19, Though theife fevent^ or dgliteen- fpe- 
cies of faline or acidiferous compounds do not 
appear either fotitimerous, orTo difficult to be 
charafilerized apd diftipguifhed, as to v^quire a 

.multitude of explanations j Citizen Haiiy yet 
jnuft add to his^g^B/al Qjaflificati5)n, of which I 
have given an agcount, as weli as to that of 
the firft clafs of/ flonesi tables exhibiting the 
comparative properties of tbefg bodies, which 
^ould ferve to render bis method complete. 

The 
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The following exhibits the fyftematic claffifi 
cation ancj diftribution of thefe native falts. ^ 



Second Class. 

Of Minerals. 

Acidiferous Subjiance^. 



Order L 
Parthy Acidiferous Subftance^^ 



Genus L 
Lime. 

Species I. Carbonated Lime. 

II. Phqfphated Lime. 

III. Fluated Lime. 

IV. BoratedLime. 
V. Sulphated Lime. 
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Genus IL 
Barites. 



Species I. Sulphated Barites. 
II, Carbonated Barites. 



Genus IIL 
Strontian. 



(BpECJES I. Sulpha ted Strontian. 
II. Carbonated Strontian^ 



Genus IV. 
Magntfia. 

Spbcies L 
Sulphated Magne^ef. 



» • 



Order 



' ) 
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Order II. 
Alkaline Acidiferous Subjiances. 



Pot-JJh, 



SpECI£8 I. 

titrated Pot-Ajh, 



\' t w 






. Gejnus II.^ 



Soda. 



■ 1 r 
• * - ■ 






Species L M^ediaitdSoda^ 
II. Bov(^t£4JSi^a. 



• ^ v« ..^ 



i(II^ Cwbenfited^Seida. 



Genus 
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GiiNus V. 



Species X, 
Muriated Ammonia. 



Order III* 
Alcalino-earthy acidifsrous Subjiances. 



31NQXE Species. 
Alkalinp Sulphated Alumine; or Alum. 

20. ON reviewing the fmall number of fub- 
ftances clafled in this table, and obferving the 
methodical parade, and the divifion into orders, 
genera, and fpecies, it is not eafy to avoid 
feeling, that we might have dlTpenfed with 
fuch a complex apparatus ; as the few fubjeds 
it embraces, and %hc e^fmefs with which they 
may be diftingaiflied fro^ each pther, feem 
not to require fuch a compUcatiqii. Jt is per- 
haps ftill more difficult to conceive, why it 
Jias been thought neceflary to alter Uip che- 
4 mic^ 
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mical nomenclature of falts^ and run the rifk 
in fome nieafure of rendering its ufe in foreign 
languages problematical ; ivlien, little occaiion 
appearing for creating a fj^ftem of claffification 
for fuch a fmall number of natural productions, 
it may be thought, that it M'^ould have been 
fufficient to have borrowed from the fyftema* 
tical chemifts the order ' alre'ady eftablilhed by 
them among ijilts, Avhich would have rendered 
it unnecelfary to follow the feries of their bafes, 
for their claflification. 

Recourfe might have been had to this pecu^ 
liar mineralogicah arrangement, if it had been 
capable of fuiniihing palpable, unequivocal, 
and cbiiftaiTt fexfernal charadier^, fiifficiently 
numerous Avell to diftingui/ii them. But a$ 
this- end cannot be attained, it feems a reafon 
for not feeking a method different from that of 
the Qh^i^^iftSj and rendering it neceffary to vary 
the names given to thefe faline compounds, 
without any ftriking advantage. 
- 21. In fa6l, nothing can be more fimpl^ 
than to fele^t from the numerous tribe of falt^ 
which we have made known, thofe fpecies that 
•conftitute a part of the foflils, or are found 
•among mineral produfitions ; and to aflign them 
charafters eafy to be diftinguilhed, which would 
require no chemical trials, but fuch as the cheft 
of the mineralogift, and the traveller always fiir- 
iiifh the means of making; and the foUowbg 
iketch will Ihow, that it was apparently un- 
neceflary to have overturned the metjiod and 

xiomen-. 
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nomenclature of chcmifts for this purpofe. 
There are feven genera of falts, of which more 
or fewer fpccics are pretty frequently met with, 
and have been recoo-nifed in the earth. Each 
of thefc genera, and their dependant fpecies, 
may be readily diftinguiihed by fome very ftrik* 
ing properties, in the following manner. 



£2. Genus L 

Sulphates, 

Generic xharacicrs. They emit a fetid fmell 
of fulphur and fulphurated hidrogen gas, when 
tlify are heated with charcoal by the blow-' 
pipa. 

Species T* 

Sulphate of Barites. 

Specific charaRers. Infohible, cryftalli;^ed, 
infipid, affording Bolognian phofphorus on be* 
ino- calcined with charcoal. 

Species Hi 

Sulphate of Strontia^n, 

Specific charactei^s. Differing from the pre^ 

ceding by the purple? phofphoric light it-gives 

with the blow-pipe. 

Species 
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GtNVS III. 

Muriates* 

Generic charaQer, Concentrateid fulphuricf 
acid expels their acid in a white vapour, and 
with its diftinguilhing fmeU, 

Sl^ECIES f. 

Muriate of Soddi 

Specific charaBers. Salt tafte; cryftalli^a-' 
tion in cubes; decrepitation in the fire. 



Species It. 

Muriate of Lime.' 

Specific characters. Little cryftallizable ; very 
deliquefcent ; very bitter, and very acrid. 



Species 111 

Muriate of Mdgnefia^ 

Specific charaBers. Not cryftallizable, deli- 
qucfcent ; precipitable by lime-waten 



Genus 
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Genus IV. 



Phofphates. 



Generic charaBers. Fufible by a ftrong heat 
into enamel or glafs; decompofable by the 
acids, Avhich feparatc from them the phofphoric 
acid. 



Species I. 



Phofphate of Lime. 



Specific charaSters. Infipid; infoluble; yield- 
ing a beautiful flame of a yellowifli green, 
when thrown in powder on burning coals. 



Genus V. 



Fluates. 



Generic charaBers. Fufible into glafs; giv-* 
ing^ out with concentrated fulphuric acid a 
white vapour, which corrodes and takes off th6' 
poliih of glafs and quartz. 



Vol. IV. Cc Species 
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Species I. 



Filiate of Lme, 



Specific charaflers. Cryftallizabl^ in cubes ; 
having an o6^ahcdron for its primitive form ; 
giving a blucilh or greeniih flame on burning 
coals. 



Genus VI. 

Borates. 

Generic charaHer. Tlie boracic acid is ex- 
trafted from them in fhiniAg fcales by the ful- 
phuric, nitric, muriatic, and phofphoric acids. 



Species I. 

Borate of Lime^ and Magnejia. 

Specific characters. Of a cubic figure with 
tl\e angles and edges fupplied by facets ; op- 
pofite electricity on two oppofite angles j hard- 
nefs exceffive ; infipid; infoluble. 



Species 
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Species II. 
Borate of Soda ; Borax. 

Specific charaEters, Sapid and alkaline; folu- 
ble ; cryftaliizable in tetrahedral or hexahedral 
prifms. 

Genus VIL 

Carbonates. 

Generic charaBcr. Making with all the 
weak acids diluted in water, a brifk and con- 
tinued efFervefcence, owing to the evolution 
of carbonic acid. 



Species L 

Carbonate of Barites. 

Specific charaBer. Not parting with its acid 
in the fire but by the help of the charcoal with 
which it is calcined. 



Species II. 

Carbonate of Strontian. 

~>. 

Specific character. DiiFering from the pre- 
ceding by the light it gives with the bloiv- 
pipe. 

C c S Species 
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SPECIE3 III. 

CarboTKft^ of fjime^ 

'Specific tharaSter. Yiehlmg pure quick- 
lime by the adionof fire. 



Species IV. 
Carbonate of Soda* 

- Sptcifia chamBors.. Acrid tafte ; fpeft4ily wA 
completely efflorefcing ia the ajr. 



Species V. 

Carbonate of Atumine* 

Specif c ckaraSter. Infipid clay, diffolving 
gradually with efifervefcence in hot acidi*. 



Article XVIII. 

Of the . Salts which are found dijhlved in 
Natural fFtitersy and of the Analyfis of 
'^ Mineral, Waters. 

1 • THE' fdlts which nature affords, and which 
are difcovered among her productions, are not 

confined 
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confined to the dry, folid, or cryftallin6 forih 
of foflils. The greater part of thefc may bfe 
found diflblved in waters alfo, which frequently 
contain even fuch as da not occur in the folid 
ftate. To complete our knowledge of thetii, 
therefore, it is neceffary to examine the na- 
ture of waters, the faline and foreign princi- 
ples which they may contain, and which mi- 
neralise them, their claflificatiorr founded oti 
thefe principles, and the art of diftinguifhiiig 
or analyfing them, as alfo that, of imitating 
them* 

2. It is eafy to conceive, that the waters 
which defcend from the mountains, which* 
fwiftly rufhes down from them in torrents, 
which flow in a body in rivers and ftreams, 
and ftill more thofe which filtrate gradually 
into fubterranean cavities, flowly traverfing th6 
ftrata of the earth, and, meeting with beds of 
clay too thick for them to penetrate, re-appcat 
on the furface of the ground, where they form 
fprings and brooks, muft diffolve in their pat- 
fage the different faline matters which they 
traverfe, or with which they come into cbnta^t^ 
according to their feveral degreed of folubility ; 
that they muft take up fo much the more, and 
of fo much the greater number of fpecies, ac* 
cording to the length of ground they traverfe, 
and the time they remain on it ; and that, ac* 
cording to the variety of the faline ftrata they 
penetrate, and the falts they find in their way, 

many 
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many reciprocal aftions and dccompofitions 
muft take place in them- 

3. The art of diftinguifliiug thefe different 
falts diffolved by waters, and of eftimating tlieir 
proportion, is one of the moft difficult tafks 
.that can be propofed in chemiftry. It requires 
a perfeft knowledge of the charafleriftic pro- 
perties of all faline fubftances, and accurate 
ideas of their reciprocal adion, that iiqp may 
not admit, as has often been done, the fimul- 
taneous exiftence of falts Avhich deftroy one 
another, and which cannot fubfilt together in 
the fame folution. It requires great fagacity 
and extreme dexterity in the chemift, as well on 
account of the multiplicity of the principles 
exifting in thefe liquids, as of the fmall quan- 
tity of each of thofe diffolved in it. Frequently, 
according to the remark of Bergman, the 
fum of all the faline fubftances, diffolved in 
a mineral water, does not exceed a fix-thou- 
fandth part of its weight, and yet it is found 
to be compofed of fix or eight different fub- 
ftances ; fo that fome of them may probably 
not exceed an hundred thoufandth part of the 
water. 

4. Though faline fubftances conftitute the moft 
frequent, the moft abundant,* and the moft adlive 
mineralizing principles of waters, they are often 
accompanied with others, which muft be dif- 
criminated at the fame time, and the prefence 
of which renders the nature and anaiyfis of thefe 
waters Angularly complex. We have reafon, 

therefore, 



NATURAL WATERS. 391 

therefore, to confider this branch of chemiftry 
as one of the mod difficult, and demanding in 
thofe, Avho make it their ftudy, the mofl: exten- 
fiv^e required knowledge, with the greateft rc- 
fources of natural fagacity. Though I muft 
not pretend in thi.s place to treat of mineral 
waters with all the minutenefs that would be re- 
qui lite to give a due knowledge of the fubjefl 
in its whole extent, yet it is of fuch impor- 
tance, and is calculated to give fo ufeful a 
recapitulation of the properties of faline fub- 
ftances, that I deem it highly neceffary to enter 
into fome. methodical details for its explana- 
tion. Accordingly, under fix fucceffive heads, 
I fliall treat, 1. of the hiftory of the principal 
difcaveries that have been made refpe6ling mi- 
neral waters ; 2. of the faline matters formed in 
them, with a brief fketch of thofe not of a fa- 
line nature, which are met with in them ^t the 
fame time; 3. of the clafliiication of mineral 
Avaters according to thefe fubftances ; 4. of the 
re-agents by which they may be detefted, and 
the means of employing thcfe re-agents with 
advantage ; 5. of their analyfis by evapora- 
tion ; 6. of their fynthefis, or the artificial fa* 
l;)rication of mineral waters. 



Section 
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Section I, 

Of the Periods of the Principal Difcoveries 
relative to Mineral JVaters. 

5- MEN firft diftinguiflied waters from one 
another by their tafte. Soon after, their dif-* 
ferent effe6ls' in the arts, and the occafions 
of life, led to a difcovery of their principal 
qualities ; though to what fubftances thefe qua- 
ties were owing remained I.oiig unknown. Hip* 
'pocrates commended light, limpid waters, void 
of fmell and tafte : the hard, the brackifli, the 
aluminous, and thofe of lake« and ponds he re- 
je^ed. Pliny diftinguiflied the nitrous, acidu- 
lous, brackifli, and aluminous waters, and thofe 
impregnated with fulphur, iron, or bitumen. 
He likewife divided them into falubrious, me- 
dicinal, poifonous, cold, wariiiy and hot. He 
reprobated thofe which would not boil pulfe, 
which left a coating on the veffels in which 
they were boiled, or which poflTeflfed an intoxi- 
cating property, To corre6l fuch waters as 
w^re of bad quality, he advifed them to be re- 
. duce4 to one half by boiling. But^thefe no- 

.■I ' 

tions, though tolerably accurate, were founded 
only on obfervation of the effects of ^waters, 
Tiot on a knowledge of their principles. It is 
, a flriking feature in the hiftory of the human 
mind, that th^ ancients were totally ignorant 
of the art of decompofing bodies, and entirely 

deftitute 
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-deftitute of the knowledge and inftruments of 
chemiftry, 

6* Bpfore the commencement of the fevenr 
teenth century we find noticing in the hiftory 
of chemiftry that has any relation to the art of 
analyzing waters. 

In 1596, Andreas Baccius, the firft writer 
who treated profeffedly on waters, fays not A 
fingle word of experiments for decompofing 
them. 

. Tabernae-Montanus, or John Theodofuis, in 
his Enumeration of the Waters of Germany, 
about the fame period, is equally filent in this 
refpedl. 

In 1663, Boyle has fpokenof fome re-ageti[ts> 
and of their effects on waters, particularly with 
refpe6l to the a6lion of acids and alkalis on 
blue vegetable colours. He was acquainted 
with the precipitation of folutions of filver and 
mercury by alkalis, and the muriatic acid ; and 
the golden colour given to filver by fulphureous 
waters. 

In 1665, Duclos undertook the analyfig of 
the mineral waters of France in the Academy of 
Sciences. He employed galls, fulphate of iron, 
and litmus, as re-agents ; and began to exa* 
mine the refidues of evaporated water* 

In 1680, Urban Hierne publifhed fome Eiftygi 
on the Waters of Sweden, which are by no 
TTieans without merit. He particularly diftin^ 
guifl^ed the acidulous waters of Medvi, and 
brought them into ufe ; and he made fome n(^* 

ful 
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fal critical remarks on re-agents, which had 
begun to be employed. 

In 1685, Boyle gave fome ne\r inftruftions 
for diftinguifliing the principles of waters ; pro- 
pofing the amnion iacal fulphuret, or his f tuning 
liquor^ and folutions of nitre, fea falts, muriate 
of ammonia, acetite of lead, nitric acid, muri- 
atic acid, and ammonia. 

7- In the beginning of the eighteenth cen- 
tury the analyfisof waters ipade frefli advances. 
Regis and Didier employed maltow flowers to 
deteft acids and alkalis ; Boulduc, lime-water; 
Burlet, alum, and litmus paper. The proceffes 
of analyfis received great improvements. In 
1707, Geoffroy fubftituted the evaporation of 
waters in fliallow glafs veflels inftead of tlieir 
diftillation. In 1726 and 1727, Boulduc ad- 
yifed the fcparation of the fubltances depofitcd 
or cryftallized at different periods of the evapo- 
mtioQ ; and the precipitation of waters by al- 
cohol, to diftinguiih their nature, before eva- 
porating them. From this period to tlie middle 
of the eighteenth century, the number of re- 
agents ftill continued to be increafed ; but the 
conelufions drawn from their effccis were long 
\mcertain and erroneous. 

8. During the periods quoted, the opinions 
cntoSained refpefting the principles of waters 
wTre' very inaccurate. Paracelfus admitted 
anmug them ^ peculiar earth, and falts and me^ 
tals iu general. In 1699,- Legivre attributed 
tJiQir ajcidulous quality to alum, the exifteiicc 
. : 2 of 
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of which in them was denied by Duclos ; who 
fufpefted them to contain fulphate of lime, 
^dlich Allen firft demonftrated,. under tlie name 
of felenite, iii 1711. "In lff82, Uierne difco- 
y.ered foda. in them, which was called nitre ; 
and this difcovcry was confirmed b}^ Hoffman 
and Eoulduc. In 1682, Lifter found lime in 
waters; Leroi, the muriate of lime in 1754-} 
Home, calcareous nitra^te, in 1756 \ Margrafl^ 
muriate of magnefia, in 1759 ; and Black made 
known the true nature of fulphate of magnefia, 
on which Grew had written a Httle work in 
1696, and which was already known under the 
name ofl fal catharticus amarus^ bitter, purg* 
ing fait, in the waters of Epfom, Egra, Sed- 
litz, and Seidfchutz. The prefence of fulphate 
of iron was long a fubjeft of difpute, which 
feme afferted to exlft in almoft all waters, and 
to which others fubftitutetl a pretended fubtile 
ore of irouy the foul of that metal, a volatile 
vitriol, &c. X 

9. At the beginning of the feventeenth cen- 
tury, gafeous waters excited no lefs difcuffion 
among chemifts. Hoffman admitted in them a 
volatile acid, eafily diffipated ; at the fame time 
hefuppofcd them to contain alkali, which others 
denied,, becaufe tliey confidcred this alkali 05 
iieceffarily produced by fire. Henckel ima- 
gined that this alkali was derived from lea fait, 
without being able to explain how it loft its 
acid. Dofl;or Seip, afcribing this acidity of 
waters to a fulphureous fpiritj which might be 

obtained 
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obt&ined from them by diftillation, explained 
their change iti the air by the union of this 
with the alkali, which could take place only 
when the waters came into contad; with it, and 
not in their fubterrjinean conduits. In 1748, 
Dr. Springfield confidered air as the caufe of 
the folution of faline and earthy principle* in 
water, which principles were precipitated in 
proportion to the evaporation of the air. This 
opinion was ftrongly fupported in 1755 by 
Venel, M^ho found, in addition, the means of 
imitating acidulous waters tolerably well, by 
diffolving alkaline carbonate in clofe veffels with 
the addition of an acid. 

10. The difputes relative to thefe acidulous 
Waters were terminated, and their nature made 
accurately known, by Black's difcovery of fixfed 
air, or carbonic acid, and the fuCceflive re* 
fearches of Bergman, Prieftley, Rouellc, Chaul^ 
ties, Gioanetti, Citizen Guy ton, &c. who in* 
ftru6led us in the methods of diflblvinsr this 
gafeous acid in water artificially, extracting it 
from water by different proceffes, and deter* 
mining its exa6l proportion ; and taught us to 
confider it as the folvent of chalk, or carbonate 
of lime, of carbonate of magnefia, and of car* 
bon^te of iron. This capital difcovery. in che* 
miftry explained the reafon why acidulous cra- 
ters became turbid by expofure to the air, or 
by boiling; why they depofited ruft of iron at 
their furface in the channels through which 

they 
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^y ran ; and why they formed calcareous in- 
. qruftatioi^s on bpdies plunged into them. 

U. Sulphureous waters, in which the exift- 
ence of fulphur was proved by a crowd of fa6ls, 
without chemifts being able for a long time 
to difcover the caufe of its folubiUty, became 
HnQw;n by the labours of Bayen, who, fo early 
si,^ 1770, publiflied the means of feparating it 
from them ; of Monnet, who fufpefted the va- 
pour of liver of fulphur to exift in them in 
17^8 ; of Bergman, who difcovered in them 
the gas of this compound, which he named 
heifiatic g^s, in 1774 ; and of Rouelle, who footi 
softer confirmed the difcovery of the celebrated 
i?hemift of Upfal. I myfelf gave foi»e vqyy 
ample details refpefting fulphur^o^s watf r?, in 
n)y Analyfis of the Waters of Enghien, pub- 
1|^^ in 1797, I ihowed that; the uiiion of ful- 
p^^^r and hidrogen wa$ the true mineralizcr 
qf that . wat^r ; and Mr. Giobert hajs fince ejc* 
landed, ^nd confirmed that affertion in his wall-^ 
vntt;«» Treatife on the Water of Vaudier,, 
pri^ted m 1793. At prefent we have nothing 
t;o /te^TU on tlie fubjeft of fulphureous wateri*,. 
wbi<;h are npw as well known to u$ as the ?^cidu* 

12. Tljough thq knowledge and accurate 
analyfis of mineral waters cannot be confidcred 
as truly acquired till within thefe late years, 
feveral chemifts have undertaken, at different 
periods, to publilli general treatifes, more or 
kfe^QOnaplete, on thefe ijatural folutions of falts. 
3 Wallerius, 
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Wallerius, in 1748, Carthcufer, in 1758, Mon- 
net, in 1772, Bergman, in 1778, publiflied 
hydrologies, and methods of analyzing waters. 
There are belides a great number of monogra- 
phic works on fome particular waters, which, 
on account of their merit, the great number of 
valuable details they exhibit, and the new data 
they prefent, ought to be efteemed as certain 
guides in the difficult art qf making a chemical 
examination of thefe fluids. Thofe of Berg- 
man on the Springs of Upfal, and the Waters 
of Danemarck ; of Black on feveral Waters of 
Iceland ; of Gioanetti on thofe of Courmayeur; 
of Giobert on the Water of Vaudier ; and, if 
1 may be permitted to quote myfelf, that which 
I have publiihed on the Water of Enghien, 
particularly come under this defcription. With- 
in thefe five-and-twenty years too the art of 
imitating mineral waters by artificial folutionsr, 
of different faline fubftances in pure water has 
been greatly improved. The diflertationis of 
Bergman on the recompofition of the waters 
of Seidfchutz, Seltzer, Spa, and Pyrmont, and 
the Art of Imitating Mineral Waters by Citizen 
Duchanoy, phyfician at Paris, muft be ranked 
in this clafs. They are the complement of the 
analyfis of waters, and^ttcft its progrefs. 
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Section II. 

Of' the Saline Matters^ and other Principles^ 
which ynineralize IVaters. 

15. THE numerous analyfes of mineial \va- 
ters, nfade within thefe forty years, efpecially 
with fufficient exaClnefs to determine their prin- 
ciples, have inftru6led us, that the moft fre- 
quent and moft abundant mineralizers of thefe 
waters are to be found in the clafs of faline 
fubftances. On tliis account it is more natural 
to treat of thefe fluids immediately after the 
hiftory of falts, than in any other part of a 
methodical fyflem of chemiftry. Generally 
fpeaking, all that has been difcovered concernr 
ing thefe faline mineralizing principles of waters 
informs us, that the falts they hold in folution. 
are to be found chiefly in the clafs of thofe that 
are termed foflil. There are, however, two re- 
markable refleftions to be made on this fubje6l : 
the firft, that fuch foflil falts as are little, or 
not at all foluble, do not occur in mineral wa- 
ters; the fecond, that fuch as are moft folublc, 
and particularly thofe that are of the deliquefcent 
kind, are never met with in the dry form, but 
always diflblved. It is fufficient to mention 
thefe fads in order to perceive that they are ab- 
folutely dependent on the nature of things. 

14. Among the fulphates we find, in waters/ 
the fulphate of foda, which occurs particular- 
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ly in fea-water, fprings, and brine*fprings ; 2dly. 
fulphate of lime^ which exifts chiefly in well- 
water, and is often the pecafion of what is 
called kardnefs in waters; 3dly, fulphate of 
magncfia, which was firft obtained from fome 
mineral waters, and on this account called Ep- 
fom fait, Sedlitz fait, &c, ; and which chiefly 
conftitutes purging waters ; 4thly, the acid ful- 
phate^ of alumine and pot-afli, which is the 
moft rare of all, though formerly imagined very 
comrhon: 5thly, the fulphates of barites and 
ftrontian have not been found in waters, though 
they are manifeftly depolited in cryftals from 
tlieir native folutions, neither have the ful- 
phates of pot-aih, ammonia, &c. 

15. No chemift has yet announced the pre- 
fence of any fulphite in mineral waters : it is not 
impoflible, however, that fome of thefe falts, 
particularly the fulphites of pot-afli, foda, and 
ammonia, may be met with hereafter in wa- 
ters in the neighbourhood of volcanos, fince 
thefe falts are frequently formed by the matters 

. that exift there ; but even were they diffolved 
in fuch waters, they would quickly pafs into 
the ilate of fulphates, by coming into con- 
trail with the air, and abforbing oxigen* 

16. Though feverai fpecies of citrates are 
very frequent on the furface of the earth, 
we rarely weet with them in mineral waters.. 
However^ we fon^etimeii fepa^te from tbefi^ 
ftitre*. or nitratie of pot^aih, witrat^u erf lime, 

aad uitrate of m^gneiia* Thefe fait$. eiriit 

chiefly 
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ctilefiy in pools, ponds, and lakes, where ve* 
getable and animal matters are decompofed ; 
as likewife in fome wells or refervoirs, the 
watei's of which run through, ground impreg* 
nated with thefe fubftances* They are ex^ 
traded in particular from the lixivia of rub* 
bilh worked by falt-petre manufafturers ; and 
frequently two or three of them conftitute the 
greater part of the principles of thefe lixivia. 

17* Of all the falts muriates are moft fre* 
quently and abundantly contained in mine- 
ral waters. We particularly find in them mu- 
riate of foda, muriates of lime and magnefia 
often accompanying the former, and mudi 
more feldom muriate of barites, which Berg- 
man has pointed out in fome watersl The 
muriates of pot-a(h, ammonia, ftrontian, alu- 
mine, &c^ have not been difcovered in them. 
There is a confiderable number of waters, th§ 
nature and principal charafter of which aye 
determined by the prefence of muriate of fodii^ 
land the large quantity of it which they contain* 

18^ Neither phofphates not fl nates hay^e yet 
been found diffolved in mineral waters. The 
earthy phofphates, and particularly the phof- 
phate of lime, the only- one met with among 
foflils, are in facl infoluble : befides, they are 
not very common. It cannot be doubted, 
.however, that thefe falts, depofited in fparry 
lamince, or in regular and tranfparent cryftals, 
conftituting apatite and chryfolite, bavebeen 

Vol. IV. Dd diffolved 
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diffolved in water, and flowly feparated from 
the folution. As to the folubie alkaline phof- 
phates, lincc they never exift in mineral ftrata, 
we cannot expe6l to find them in waters. Of 
^the fluates the only one known in a foffil ftate, 
the fluate of lime, though evidently depofited 
from water, has never* yet been found diffolved 
in mineral waters. 

19. The fame may be faid of the borates. 
Borax, or the fuperfaturated borate of foda, 
which appears to exift native in fome of the 
waters of Perfia, India, China, and Japan, has 
notwithftanding never yet been detefted among 
the mineralizing principles of waters. The 
magnefio- calcareous borates, iliows by its fit na- 
tion, its cryftallization, and its perfedl or femi- 
tranfparency, that it owes its formation to water; 
yet in the waters in the vicinity of Lunen- 
burg, the only place where the borate called 
dihic quartz exifts, nothing has been found 
that indicates its prefence, or gives any light 
concerning its cryftallization and depofition* 

20. The carbonates on the contrary 4?Efe the 
< moft frequent, and often the moft abiii^datit of 

the falts that mineralize Waters ; as thfey are 
. of thofe that are found in a folid form among 
the ftrata of foffils* It feems as if thefe com^ 
pounds were thofe that coft nature leaft pains, 
and were fabricated by her with the greateft 
profufion. Though the carbonates of lime and 
magnefia are nearly infoluble, nothing is fo 
common as to find thefe two falts anions: the 

mine- 
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biineralizing principles of waters. Indeed it 
muft be confeffed they are diffolved in them by 
means of the carbonic acid, which is diffipated 
by heat, or by conta6i; with the air, and lets 
fall the two falts as it flies off in vapom*. The 
carbonate of foda ismet with in feveral waters, 
which have even been called alkaline on ac- 
count of its.prefencCk It is very common -for 
fuch waters to be at the fame time acidulous, 
or loaded with carbonic acid. Sometimes, but 
more rarely, the carbonate of ammonia is found 
in fmall quantity in certain waters, as thofe of 
pools or mar flies, where organic fubfl:ances re- 
main and putrefy^ 

21.1 have pointed out tile pmicipal fpecies 
of falts, that have been detefted in mineral 
waters. It is almoft fuperfluous to fay, that it 
is rare to find any containing only one fpecies 
of fait ; that the number of thofe exifl:ing to- 
gether in them is never confiderable, and very 
feldom exceeds four or five ; and that there are 
fome which mutually exclude each other, as 
fulphate of foda or magnefia, and the nitrate 
or muriate of lime, the calcareous falts, and 
carbonate of foda. 

22. To the diff^erent faline fubfl:ances which. 
I have enumerated nature frequently adds^ 
other matters, belonging either to the clafs 
of burning bodies or fimple combuftibles, to 
that of acids, to that of metals, or to that of 
vegetables. Caloric, oxigcn gas, atmofpheric 
air, fulphurated hidrogcn gas, and even an 

D d 2 earthv 
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earthy or alkaline fulphuret, conftitute the fif ft. 
Oxigt*n gas, or atmofpheric air, cannot be 
found in them together with fiilphurated hidro- 
gen gas^ It is not true, as was fome time, 
thought, that metals, as fuch, in their ftate of 
purity, can ever be found in waters. Atmo- 
fphei-ic air renders waters light and brifk in 
their tafte and properties for domcftic ufe. Sul- 
:phurated hidrogen gas forms the greater part 
of fulphureous w aters. 

23. Of the acids none have yet been found 
pure diffolved in native waters, but the car- 
bonic and boracic. The firft is much fnote 
common and abundant than the fecond: it is 
found united with many different and variousr 
falts, and by it many of thefe are rendered very 
foluble. The boracic acid, which has yet been 
difcovered only in certain waters of the lakes 
in Tufciany, is there united with but feA^*- dif- 
ferent faline fuftances-, and never conftitutes 
mineral waters properly fo called. No other 
acid has ever appeared uncombined in waters. 

24. Of the earthy bafes only filex and aln- 
mine have yet been obtained from waters. The 
firft of thefe particularly, ^cording to the 
experiments of Bergrrlan and Black, appears tO' 
be contained in them in a proportion much 
greater than could eVer haVe been imagined, 
or than the art of chemical folution by fimplc^ 
water could ever have enabled us to conceive.^ 
It is owing to this, that we fee waters depofit- 
ing it by^ the contaft of air, and by fponta- 

neous 
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neous evaporation, as thofe of the fountain of 
Geyfer in Iceland ; and hence we ought not to 
be furprized at finding filex conveyed into vcr 
getafeles and animals, and forming concretions 
in them. 

Alumine, which has been admitted, as the 
caufe of the foapy quality in waters, is feldom 
more than fufpended in them, and gives 
them that turbid and milky appearance, by. 
which they are eafily diftinguifliedp 

Lim^ ba3 been announced in fome waters in 
the neighbourhood of volcanos; but the af? 
fertion hasf not yet been confirmed by any 
accurate experiment. B^fides, it cannot be 
applied to mineral waters properly fo called,^ 
fince no one of thofe ranked in this clafs 1^ 
ever afforded any thing of the kind. 

No perfon has ever met with any alcali, pot-r 
afh or fod^, barites or ftrontiap, pure and un-f 
mixed in waters: and it is eveneafyto conceive, 
that this cannot be, on account of the power?, 
ful affinity whicji thefe fubftances poffefs for ^ 
number of bodies. 

25. The mineralizing principles of waters;, 
exclufive pf falts, are not confined to the mat* 
ters treg.ted in the three preceding cjaffes of 
faline fubftances. We find ^mong them feveral . 
metallic falts likewife, that is to fajy', conibit 
nations of oxides of metals with acids; and 
fomp of the matters ^hat have belonged to veger 
table compounds, It is more efpecially iron, 
|hat gives rife to the firil of thefe mineralizing 

principle^ 
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principles of waters, which we find in them 
moft commonly united with carbonic acid, and 
fometimes, but much more feldom, with the' 
fulphuric, or muriatic. Copper is found in them 
much more rarely in the Hate of fulphate, and 
forms thofe poifonous waters, which exift only 
in mines of this metal. The prefence of oxide, 
of arfenic too has even been announced in fome 
fubterraneous waters, running among ftrata of 
ores impregnated with this dangerous metal. 

26. Laftly, colouring vegetable matters, or 
cxtradls of plants, arid bitumens, - have been 
reckoned among the ingredients of waters* 
Thefe extracts are found only in waters, where 
leaves, ftalks, barks, and even entire aquatic 
plants, lie and putrify; and thefe arc not mine- 
ral waters properly fo called. 

It is by no means uncommon, as will hereafter 
appear, for liquid bitumens to exude through 
fubterranean waters, and float on their furface, 
where- they are coUecled: and it is not more 
uijufual for fubterranean waters to pafs through 
veins of folid bitumen. It is obvious, that liie 
fluid muft he more or lefs impregnated with 
bitumen, in either of thefe cafes. We do not 
ordinarily reckon thefe^ however, lamong nriedici-^ 
nal waters, or mineral waters properly fo called: 
and what in the latter was once termed the bitu-^ 
men of waters, a produ6l of evaporation, of 
an acrid, bitter, ftrong tafte, was a deliquef* 
cent fait, almofl always muriate of lime^ 

Section 
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Section III, 

Of the Clqffification of Mineral JVaters accord^ 

ing to their Principles, 

27. THOUGH among the foflil prodiiaions 
tbat mineralize waters we reckon more falinc 
fubftances than matters pf a different nature, 
it is neverthelefs neceffary to have regard to 
both in claffing and dividing thefe natural 
fluids. A claffification of waters is one of the 
moft ufeful and important objefts, that can 
be treated of in natural philofophy. It en-f 
lightens all the fciences, and all the arts re- 
fpe6J;ing the employrhent of fuch or fuch a wa- 
ter: for it ought not to comprife merely the 
waters ufed in phyfic under the name of medi- 
cinal, but likewife all thofe, which, contain- 
ing too fmall a number of principles, or prin*- 
ciples not fufficiently potent, to have a fpeedy 
and determinate or ufeful a6lion on the animal 
economy, yet contain enough to produce fome 
efFe6i;s, not altogether indifferent in domeftic 
ufes, or the proceffes of art^ 

28» In this point of view, it will be ufeful 
to divide all native waters into two great 
clafTes : the firfl comprifmg waters confidered 
with |-efpe6l to the places they occupy, the 

bulk 



40d' MINERAL WATEKS, 

bulk they prefent, and the manner in which 
they are placed on the furface of the globe, 
Xhis clafs includes all waters ufed for domef- 
tic purpofes or in the arts. To the fecond 
belong the lefs abundant waters, confined in 
fome degree to certain particular fpots of the 
globe, and diftinguiflied by much more ftrik-;- 
in^; efFefts on the animal economy. Thefe 
are the medicinal waters. 

29. In the firft, or economical clafs, are 
ranked fnow, rain, fpring, river, well, lake, 
marfh, and fea-water. 

Snow-rwater, according to Bergmaq, con-? 
tains a little muriate of lime, and fome flight 
traces of calcareous nitrate. When frefli meltecj 
it is diftitute of air, and of carbonic acid, 
which are found in all the others ; and to this 
probably are owing its difagreeable effefts on 
animals. 

Rain-water- contains the two falts of the 
preceding in larger proportions, It is, befides,. 
fufficiently impregnated with air, and with a 
little carbonic acid, which render it very ufe- 
ful to vegetation. The ancient chemifts rank-r 
^d it with diftilled water: but it is evident 
that it is lefs pure, and it frequently contains 
four fubftances not found in water that has 
been diftilled, Wben rain-water is collefted 
for chemical purpofes, the laft that falls ihould 
])e taken? 

Spring-water is vpry pure when it runs 
pyer fand. In other cafes, it moii frequently 

contains 
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contains carbonate o£ lime, calcareous muriate, 

muriate of foda, or carbonate of foda, 

Rivevrxvater is frequently more pure than 

that of fprings ; its motion purifying it. The 

fame principles are found in it ; but frecjuently 

lefs abundant^than in the preceding. 

Well-water^ almoft always remaining in faline 
foils, contains, befides the falls juft mentioned, 
fulphate of lime and nitrate of pot-afh i fo 
that there are almpft always five or fix falts iu 
it at a time, and it is not eafy to make an 
accurate analyfis of it, when we would carry 
it fo far as to afcertain their proportions. 

The water of lakes is lefs limpid and more 

heavy than the preceding. It frequently forms 

a fpontaneous depofition of earthy falts : and 

is often coloured, and of a difagreeable tafte. 

Befides the five or fix falts already mentioned, 

it almofl: always contains extraftive matter. 

MarJh'Watery more fl:agnant than any of 

the foregoing, is Hill lefs brifl^, lefs limpid, more 

foul, and impregnated with fl:iU more of ex* 

jtraftive matter, fo that it often has a yellowifl) 

colour. 

Lafl:ly, fea-water^ rendered fait as all the 

^orld knows, by the muriate of foda, which 
nature has placed in it, alfo contains ful-r 
phate of magnefia, fulphate of lime, and much 
extfaclive matter. 

30. Mineral waters properly fo called, or 
rather medicinal waters, ought to be claff(?4 
apcording to the principle that predominates 
<..■/- ^ in 
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in them. Confidcred in this point of view, 
they may be divided into four clafles, namely^ 
acidulous waters, faline waters, fulphureous 
waters, arid chalybeate waters. Though the 
fecond only ihould feem to require to be ti^ated 
of here, as it is from the properties of falts 
we have been led to their hiftory^ it may not 
be altogether ufelefs to fay a few words likewife 
of thofe, which, though of another nature^ 
frequently contain fome falts, 



Class the first. 

Acidulous Waters. 

THESE are waters in which carbonic acid 
predominates. They are charafterized by their 
poignancy, agitation, bubbles, the red colour 
they giveto litmus, and the precipitate they form 
in folutions of barites, ftrontian, and lime. 
None of them contain carbonic acid pure and 
limply: almoft all of them at the fame time 
hold in folution muriate of foda, carbonate of 
foda, carbonate of lime, carbonate of magnefia, 
and often thefe four falts .at once, as Seltzer 
Avater. There are fome, too, in which iron is 
found. Laftly, fome are warm, or thermal, 
at the fame time that they are acidulous, as 
thofe of Vichy, Mont-d'Or, Ch^teUGuyon, 
&c. ; and others are cold and alkaline, as thofe 
of My on, Bard, Langeac, Chateldon, Vals, 
&c. . « 

Cla«a 
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Class the second- 

Salme JVaters, 

THIS name 1 appropriate to thofe of which 
the predominant principles are falls properly fo 
called, and which in confequence belong more 
immediately to this fedion than any of the 
others. They may at the fame time contain 
other matters, carbonic acid, fulphurated hi- 
drogen gas, or iron : but thefe are irj too fmall 
quantity, compared with the former, to be 
confidered as equal objefts of attention. 

This fecond clafs may be divided into five 
orders, according to the fpecies of fait whicl\ 
is predominant in the waters. If they be 
loaded with fulphate of lime, they conftitute 
hard waters, not pleafant to the tafte, incapa- 
ble of diffol ving foap, and unfit for boiling pulfe, 
fuch as the well waters of Paris. , 

When they contain fulphate of magnefia 
predominating over their other principles, they 
are hitter and pur^ative^ as the waters of Sedlitz, 
Seidfchutz, Egra. 

If it be muriate of foda which they contain 
in excefs, they ?ixt fait. 

Carbonate of foda, when more copious than 
the other falts,* forms alkaline waters. 

Laflly, when they hold abundance of car- 
bonate of lime; which is never diffolved in 
ithera without the exiftence of carbonic acid, 
tut may be prefent without an excefs of it, 
and fo that the calcareous fait alone charac- 
terizes 



413 MINERAL WATERS. 

terizes them; they form an earthy kind of 
hard waters^ which more or lefs ^afily depofit 
their infipid fait in ftalaclites, or incruftations. 

Class the third. 

Sulphureous JVaters, ' ' 

' THESE are clearly cliarafterized, and eafy 
to be diftinguiflied by their fetid fmell, their 
property of gilding and blackening filv^rj^ arid 
their depofitirigfulphur when corning into con- 
ta6l with the air. They appear to form two 
orders : thofe which are impregnated only with 
fulphurated hidrogen, without an. earthy or 
^Ikaline bafe, as are the majority of fulphureoiis 
waters ; and thofe which contain a .true fulr 
phur, as the waters of Bareges, Qauterets, 
les Eaux-Bonnes, &c, apparently do* Moft 
of thefe waters, befides their fulphureous prin- 
ciple, contain falts, particularly alkaline and 
earthy muriates and fulphates. 

Class the fourth, 

Chalybeate JVaters. 

IT will be feen in the following fe6lion, that 
iron is fo abundant in the bowels of the earth, 
and fo frequently (Jiffufed through its ftrata, 
that it becomes one of the moft ufual minera- 
lizing principles, of waters, and that of all 
piineral waters^ the chalybeate are ,the nioft 

poninioxu 
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Common. There is fcatcely a country in which 
one or liiore of thefe fprings will not be found; 
In thefe waters three orders fliould be dif- 
tinguiflied according 'to tlie ftate of the iron 
contained in them. Either this metal is dif-^ 
folved in them in the ftatc of carbonate by the 
carbonic acid, but fo that the latter is not iii 
excefs ; and in this cafe they ate fmiple chaly- 
beate waters, as thofe of Forges, Aumale, and 
Cond6 : or the fame carbonate of iron, dif- 
folved by its acid, is accompanied by a great 
excefs of the latter ; and then they ate acidu- 
lous chalybeate waters, as thofe of Spa, 
Pyrmont, Pougues, Buflang, &c. ; or laftly, 
the iron is contained in them in the ftate of " 
fulphate, as it appears to be in thofe of Pafly, 
Provins, &c. 

31. To thefe four claffes, comprifing ten 
ordetjs of mineral waters properly fo called, at 
fufficiently impregnated with falts and foifil 
fubftances to poffefs medicinal properties, fome 
authors further add, 1ft, Jimple thermal waters^ ^ 
or waters naturally hot, without containing 
any principle bcfide caloric; 2dly, faponaceous 
waterSy which are faid to contain argil or alu- 
niine, by which they are rendered foft ancf 
unftuous, but the nature, and exiftence of 
which have not been eftabliflied by experiments 
fufficiently decifive; 3dly, bituminous waterSf 
the compofition of which is not more accurately 
confirmed than that of the preceding, and 
"\vhich, befides, are not included among wata** 

4 ^ truly 



34. From "what, has already been faid of re* 
agents in general, it may be conceived, that all 
chemical fubftances, whatever be their nature, 
provided theif properties and eompofition be: 
well known, may l*erve as re-^agents,, apd that, 
eyea no Compound is ufelefs to an able and 
induftrious chemift in his analyfisi But by 
long fearch, we have learned to make a choice 
of fome leading fubftances, the effeQ:s of which 
being compared are fufficient to point out th^ 
different principles that exift in waters. In 
treating of mineral watets in particular there-^ 
fore, it is neceffary to point dut thofe re-agentS, 
by the help of which ^fc are accuftomed to 
examine them* They are in general of two 
ciafles: they either belong to the genera of 
fubftances already noticed in the preceding 
feftions ; or are taken from different fefl;ions^ 
either from among the folutions of metals, or 
from matters, which coriftitute the bodies of 
vegetables and animals^ or which are obtained 
from them. 

36. Two cifcumftances that complicate or 
vary the effects of re-agents, muft render their 
ufe more difficult, and require great circum- 
fpe6lion on the part of chemifts. One is, that 
the fame fubftance ufed as ate- agent, fometimes 
produces a fimilar apparent effe6l on two, three^ 
Or more dift'erent matters contained in waters i 
the other, that one re-^agent may produce feveral 
of thofe effeds in the fame water. Both thefe 
inconveniences, liowever, are l:elnediedJ^ by 

employ- 
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employing and comparing the effefts of feveral 
of thefe re-agents, and examining the precipi- 
tate formed by them. This method of pro- 
ceeding, the only one that can render the ufe 
of re-agents much more certain and advanta- 
geous, fuppofes that we do not precifely fix 
their number, which ought to have no limits 
but the induftry or knowledge of the chemift ; 
and that we do not content ourfelves with 
adding a few drops to a fmall quantity of water, 
brut that we treat this water with re-agents in 
the large way, if it be neceffary, fo as to obtain 
a quantity of precipitate fufficient for an accu- 
rate analyfis. 

36. The re-agents taken from the claffes of 
fubftances already examined, belong either to 
burned bodies and ucids, to alkaline or earthy 
bafes, or to falts. Among the acids, thofe 
which ai-e moft frequently and moft fuccefsfuUy 
employed for examining waters, are the ful- 
phuric, the fulphureous, the nitrous, and the 
oxigenated muriatic. 

The firft announces the prefence of barites in 
waters by the heavy and copious precipitate it 
forms; and that of carbonic acid, or of earthy 
or alkaline carbonates, by the effervefcence it 
produces. 

The fulphureous acid fliows fulphur as a white 
precipitate remaining a long time fufpended in 
waters, which contain it in the ftate of fulphu- 
rated hidrogen. 

Tifcc nitrous produces the fame efFefl:, and def- 

trpysthe fetid fmell of thefe iyaters^ feparating 

yoji. IV. Jfc^ the 
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the fulphur in a white powder, which colle6ls into 

fmall globules, on being expofed to the a6lion 
of heat* ^ 

The oxigenated muriatic acid ferves for the 
fame purpofe by decompofing the fulphurated 
hidrogen. It frequently happens, that this 
acid burns the fulphur at the fame time witli 
the hidrogen, when it is employed in too larg^ 
Ji quantity. 

37, The earthy or alkaline bafes moft cm- 
ployedas re-agents are three ii; number: lime, 
pot-afh, and ammonia, all in a flate of folu- 
tion. Lime-'water abforbs l^arbonic acid, and 
precipitates with it in chalk, the weight of 
which indicates that of the acid : it likewife 
decompofes the carbonate of foda it meets with, 
precipitating jparbonate of lime : laftly, it takes 
the acids from tnagnefia, which it precipitates 
in little whitifh clouds, that flowly condcnie. 
This triple effedi;, which may take place at tiie 
fame time, would then require an examination 
of the precipitate formed: the proportions of 
the carbonate of lime and of the magnefia, 
and the 'e^^ami nation of the liquor, would 
afcertain the relations and co-exiftence of each 
eflfe^; but with too much difficulty for lime- 
water to be truly ufeful, except in one of the 
cafes mentioned, particularly for appreciating 
the quantity of carbonic acid contained in the 
mineral water. To diilingui(h the a^id belong* 
ing to the carbonate rtf foda from what was 
free in the water, an equal quantity of the 
liquid m^{^ t)e precipitated, . ftft?* 4* hia feww 
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deprived of the free acid by long boiling, and 
the weight then obtained mtift be fubtrafted 
from the funi total of that before produced in 
the water unboiled. 

38. Pure liquid pot-alh produces feveral 
fimultaneous effefts in waiters* It decompofeji 
the fulphate3, nitrates, and muriates of lime 
and magnefia, and feparates their earths at the 
fame time : it precipitates the carbonates of 
lime and magnefia, diffolved by means of the 
carbonic acid, which it abforbs: when it is 
thoroughly concentrated, it even renders tur- 
bid, waters containing alkaline falts, becaufe it 
diminifhes their folubility by the attraction it 
exerts on the water. This laft effeft is afcer- 
tained by adding more water, as this re-diffolves 
the precipitate, which was, befides, in fmall 
cryftals. The calcareous and magnefian earths 
diffolve in acids without effervefcence : the 
earthy carbonates, fcparated by the abforption 
of the carbonic acid, unite with it on the con* 
trary, with a brifk effervefcence. The metallic 
(alts a;re likewife decomjwfed and precipitated 
by pot-alh : but the colour, form, axMl whole ap* 
^arance of the oxides, particularly of that 
of iron, when once feparated, render them 
eafily known. 

39. AmiatKmta decompofes only the n>agn6- 
Iko and alaminous falts that may ^cifr in 
waters : it likewife precipitajtes thef fon^^ ipnly 
in part, prodoc^iiig tri^ lalta with the portion 
which remains ucdecoiia&poiibd. It i^rates 
ftUV the-carbcastfeGK of li«e and q^ MOks^e&ak 

' i Ee £ tbjit 
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that are diffolvecl by the carbonic acid, this 
acid beinj^ abforbed by it It does the fame 
with the carbonate of iron, when in like manner 
diffolved by this acid : but it a6ls particularly 
on cupreous falts, aiid efpecially on the ful- 
j)hate of copper, which is found in fome 
craters. Thefe cupreous folutions are made by 
it to affume a blue colour, which very readily 
dete6ls their nature, and the prefence of the 
metal by which they are mineralized. This 
volatile alkali is fcarcely ever ufed as a re- 
agent, becaufe its efFefts are not very fenfible, 
bccaufc it is Ids ufeful than lime-water, and 
becaufe the precipitate it gives, unlefs it be a 
metallic oxide, is difficult to determine, though 
it is almoft always incomplete, and yet mixed 
with feveral different fubftances. 

40. In the feftion of falts there are only the 
earthy muriates, and alkaline ca!vbonates, which 
can have any advantage as re-ag^nts. The mu- 
riate of barites ferves to dete6t fulphate^, and 
-icveu the quantity of fulphuric acid contained 
in a water, from the weight of the fulphate of 
barites obtained. The muriate of lime precipi- 
tates alkaline fulphates in a calcareous fulphate. 
The alkaline carbonates, which were formerly 
employed as alkalis, to deteft and precipitate 
earthy falts, at a time when only thofe with bafes 
ot abforbeht earth were known, do nothing more 
than afcertain their prefence.in general, by pre- 
cipitaiting together thofe with bafes of barites, 
ftrohtianj lime, magnefia, and alumine. It is 
veryv. difficult to kliow exa6lly die ^^ds^. ctften 

laumerous, 
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numerous, which they produce, unlefs we parti- 
cularly examine the precipitates they form. 
V I have faid, that the re-agents not included 
among the fubftances treated of hitherto, belong, 
either to the folutions of metals^ or organic 
compounds. 

41. As to the metallic falts there are two in 
particular, nitrate of mercury and nitrate of 
iilver, which are univerfally employed for ana- 
lyzing waters, and which oifer accurate in- 
formation of their nature* Both unequivocally 
announce theprefence of fulphuric acid, and of 
muriatic acid, without indicating the bafes how- 
ever, to which thefe acids are. united. In the 
hiftory of the two metals, with which thefe folu- 
tions are prepared, what will be faid of their 
nitrates will render our knowledge of the aftion 
of thefe metallic falts or waters much more pre- 
cife, much more complete, and confequently 
much more clear. It will be feen likewife, in 
the followilig fedlions^ that a great number of 
other metallic falts may be employed by chemifts 
for attaining a knowledge of the principles of 
mineral waters. 

42. Vegetables afford, for the analyfis of 
waters, three or four very ufeful colouring mat- 
ters, twp acids, and a metallic fait, tjie action of 
which is very adv^antageous in this kind of ana- 
lyfis. Litmus, which is reddened by the hidro- 
fulphuret and the carbonic acid of waters, and 
which in the latter cafe lofes its rednefs by ex- 
pofure to the air, which takes from it the car- 
bonic acid; the tinfture of violets, which is 

turned 
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turned green by the carbonates of foda znd linme 
as well as by the falts of iron ; paper ftained yel- 
low by turmeric, which alkaline fubftances, and 
even the light and earthy, change to a violet 
purple; and the faint bliieifh or reddilh tinge of 
mallows, which is rendered a fine green by tli^ 
fame fubftances, are four re-agents ufed wfth 
fuccefs for difcovering the prefence of the fub- 
ftances here enumerated. 

The oxalic acid, either natural, extracted from 
the fait of wood-forrel, or artificially prepared as 
will be ihown, with fugar and nitric acid, an- 
nounces with certainty, lime, which it takes 
from all other acids, and with which it forms 
an infoluble fait, the precipitate of which is 
perceptible when it is ufed in the fmalleft quan- 
tity. 

Gallic acid indicates in waters the prefeuce of 
iron, by the colour of red wine, or the black 
inky precipitate which it occafions. If it pro- 
duce neither of thefe effeds, we may be certain 
the water contains no iron. 

The acetite of lead is blackened by hidroful- 
phuret, precipitated in fmall white infoluble 
grains by all the fulphates, and in a heavy white 
powder, foluble in vinegar, by all the muriates. 
Alkaline or earthy carbonates in waters, likewife 
precipitate the acetite of lead. • 

Alcohol and vinegar are often ufeful in the 
analyfis of waters, but rather as folvents of fome 
of their principles, as will appear below, than as 
re-agents. 

43. Ani- 
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43. Animal fubftances were formerly much 
employed for. analyzing waters. Blood, milfo 
bile, were mixed with them, and from their ac- 
tion on^tliefe fluids, the effetls they would pro- 
duce on living aiiimals were inferred. But thefe . 
ridiculous inferences have long been reje6lcd ajs 
dangerous errors. At prefent nothing of thii? 
kind is employed for the analyfis of waters but 
a chemical compound, made of animal fub* 
fiances, treated with two of the fixed alkalis. 
This compound, the defcription of which cannot 
be given with propriety in this place^ is named 
pruffiate of pot-afh, or of foda, becaufe, when it 
meets with iron in any water, it lays hold of it, 
and precipitates it in a fine blue colour^ called 
Pruflian blue. Particular mention will be made 
of it in the eighth feftion of this work. 

Section V. , 
Of the Analyjis of Waters by Evaporation. 

44. WHATEVER care we take in the employ- 
ment of re-agents, they are not fufficient to ibow 
with accuracy the number and proportions of 
the falts, or other matters contained in miricraL 
waters: they give us only preliminary ideas, 
calculated to guide us in the other procefles, 
which fhould afterwards be adopted. Thofe to 
which we have recourfe for completing the atia- 
lyfis qf a water, require the employment of fire, 
or evaporation* In expofing mineral waters to 
heat, we have two objedls in view : the one, to 
eoUeft the volatile matters- that may cxift in 

them^ 
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them, the other, to obtain feparately and in a 
folid fonn, the fixed and, faline fubftances, 
which conftitute their mineralizing principles. 

45. To feparate the gafes, the carlionic acid, 
fulphurated hidr()gen gas, or atmofpheric air, 
which may be diffolved, one or other of them in 
a water, it is diftilled in a retort in the quan- 
tity of a few pints or pounds, a jar filled 
with mercury being adapted to the neck of th« 
retort. The water is boiled a few minutes, till 
nothing more is extricated from it: the quan- 
tity of air which was contained over the water 
in the retort, is fubtra6led from the gas ob- 
tained: the increafe or diminution of the pref-^ 
fure on the gas colle6led in the jar is taken into 
account, in order to calculate its quantity with 
precifion; and it is examined by the known 
proceffes. To this diilillatiox'i, however, which 
never gives the exa6l quantity of the gas, I pre- . 
fer its abforption or deftrudion by re-agents, as 
lime-water for carbonic acid, oxide of lead or 
nitrous acid for fulphurated hidrogen gas, and 
fulphate of iron for atmofpheric air. 

46. The evaporation intended to colle6l the 
falts or fixed matters, fliould be employed on 
fifteen or twenty pounds, at leaft of waters the 
mofl: loaded with principles, and on three or 
four times as much for waters that contain little. 
It ihould be condu6led m veffels of filver, earth, 
or porcelain, with a moderate heat, and exclud- 
ing duft by means of a lid pierced with holes, or 
a piece of gauze doubled. Formerly, the eva- 
poration was performed at feveml times, and the 

V arious 
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various fubftances were feparated at the different 
times at which they made their appearance. At 
prefent we have found, that this feparation is 
neither accurate nor advantageous; and it is 
admitted to be much better, to evaporate waters 
to drynefs fo as to obtain the reliduum entire. 
Great care is taken to moderate the heat toward 
the end of the evaporation: the matter that is 
left is moderately dried, weighed with care, and 
referved to be treated in the following manner* 

47. Experience having fliown, that this re- 
(iduum of the evaporation of mineral waters 
was compofed of deliquefcent falts, of falts Am- 
ply foluble in cold water, of other falts foluble 
in a large quantity of boiling water, and laftly 
of matters infoluble in water at any tempera- 
ture: the art of analyzing the refiduum has been 
founded on this knowledge. 

It is treated firft with five or fix times its 
weight of highly reftified alcohol, which is 
(lightly heated, and left to ftand on it fome 
hours. This menftruum being poured off, the 
refiduum is found to have loft its deliquefcent 
property. 

In the fecond place it is lixiviated with eight 
or ten times its weight of cold water, which dif- 
folves the alkaline falts. 

The refiduum left by thefe two folvents, is 
boiled in three or four hundred times its weight 
of water, which takes up the leaft: foluble falts, 

Laflly, as a final analyfis, acids of different 
flrengths are fucceffively employed, the weakefl 
firfl, to feparate 'and difcover the infoluble 

earthy 
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tavthy falls, metallic oxi<}e, and iilex^ ^hkh 
frequently remain mixed after the aftton of the 
other three menftrna. Eachofthcfe lixivia is 
then examined feparately. 

48* The alcohol folution moft frequently 
/COB'tains muriates of lime and magnefia, and but 
rarely nitrates of the fame bafes, all which falts 
are deliquefcent, and foluble in alcohol Thefe 
are <ktefted, and their proportions detern>ined, 
by evaporating the folution ta drynefs; rc-dif* 
folving the falts in water, after having weig^hed 
them with accuracy, and precipitating the 
magnefia by lime, and the Hme by fulphuric or 
oxalic acid. To obtain an accurate fefult, the 
aqftcous falution may be feparated into three 
eqwaf parts, and one of them decompoferf by 
Kme-wafter, which M^ill give the quatt^ity of 
magnefia by tripleing the weight of what is ob* 
tained ; a fecond precipitated by the oxalic 
acid, and the third by thi^ fulphtiric : on com- 
paring the quantities of thefe two pfecipitateSj 
and calcining the oxalate, which will feave duly 
pure lime, the exaft weight of the lime will be 
found. The acid united to thefe bafes may be 
afcertaineil by pouring a little- concenti^ated 
fulphui:ic acid on a fmall portion of thci^efi* 
duum obtained by evaporating the alcohoL 
The vapour, difengaged, will eafily diftinguiih 
whether it be the muriatic acid or the nitric. 

49. The lixivium, in cold water, 6ontai«s 
very follibie falts; muriate of fodaj fulphate of 
fbcfe;, fulphate of magnefia^ nitrate of pot-afli, 
or carbonate of fod^ aeyer ^l^of ^lem at once; 

but 
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but fometimes^ two or three together. It muft 
hp obferved, however, that a little muriate of 
foda, or nitrate of pot-afli, will have been dif- 
folved in the alcohol with the deliquefcent 
falts, but that this fmall portion may be fepara- 
ted and obtained by evaporation. The falt« 
diffolved in this aqueous lixivium, are dif- 
covered and feparated by cautious evaporation ; 
they are obtained fucceffively cme after another, 
and are diftinguiihed by their figure^ taile, and 
other properties. 

50. la the lixivium made with boiling water 
there is neveif^ any thing but fulphate rf lime^ 
which is deteded, and its qkiantity at the fame 
time determined by oxalic acid, which preci- 
pitates the lime, and by ai folution of barites, 
which takes from it the futphuric acid. It may 
be obtained likewife by evaporation in the form 
of little fcales, infipid and infoluble, which, 
being heated with charcoal, afford a fulphuret 
of lime, of a reddifli colour, and emitting a 
fetid fmeU the inftant it is thrown into water. 

51. The refiduum of the mineral waters 
treated by the three preceding menftrua, con- 
tains earthy carbonates, with or without car- 
bonate of iron, and often mingled with aUi- 
mine and filex- The prefence of iron may be 
known by a yellow or reddilh colour. In this 
cafe the refiduum is to be wetted, and expofed 
to the fun and air for fome days, in order 
tot oxidate the icon, and render it in{bl^ble in 
acetous, acid,, which h firll to be employed for 
iliflx^lying die cartliy carbonates., This firil 

foli^ioi^ 
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folution, which commonly forms acetit^s of 
lime and magnefia, is to be evaporated to dry- 
nefs ; and on leaving the fait thus obtained 
in a ftate of expofure to the air, the magnefian 
acetite will abforb its humidity, and may be 
feparated from the calcareous acetite by means 
of this deliquefcence. They may like wife be 
fubjecled to all the modes of trial necelTary to 
^ce'rtaiii their proportions. 
I The iron and alumine being^ afterward dif- 
folved by the muriatic acid, they, are to be 
ifcparated, and their refpCiftive quantities afcer- 
tained, by the aj^ropriate nsiethods. Nothing 
then will remain but the:filex, to ptit the ^xift-i 
ence of which hey o ad a doubt, it is to. be 
treated with carbonate of foda by the blow- 
pipe, lichen it will fufe with Qfferyefcence into a 
tranfparent vitreous globule. 

Section VI. 

Of the SyntkefiSy or Artificial Fah^icatloii of 

Mineral JVaters. 

52. A CHEMICAL analyfis has long beeif 
Confidered as well executed, when by the aid 
of fynthefis we can re-compofe the matter ana- 
lyzed. This truth is applicable to mineral 
waters, though the fynthefis of thefe is to be 
ckffed among the number of things that have 
been difcovered within a few years. In faft, 
wfe flioiild not depend on the accuracy of an 
analyfis' of a wdter till we have made an exad 
imitatioit of it by diffol^ng in the purelftuid 
^' ' 'ii ' the 
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the fattie pritic^iples as we had difcovered, and 

in the lame proportions, fo that this imitation 

fliali exhibit the fame appearances oh every 
trial, and with every re-agent, as the natural 

water. 

53. Since^ thi^ difcoveries of the carbonic 
acid, and the great variety of faline fubftances, 
we have fucceeded fo well in makiug accurate 
analyfes of:minefal waters, ,dnd: confequently 
in re-con]pofing themj that it Jias given birth 
to a new art of no fmall importance to man-* 
kind, as it is eriiploycd in the preparation of 
medicaments appropriated to a confiderable 
number of difeafes.- Tor this pufrpofethe firft 
thing to be done is to choofe very pure fpring 
or river waj:er, which contains little or no fo- 
reign raratter: in this, carbonic apid js to be 
dilTolved, if for an acidulous water, ami then 
the falts which analyfis has^.fhown the water 
we would imitate to contain. If it be a chaly- 
beate water we would fabricate, iron is to be 
added. 

54. When we would prepare fulphureous wa- 
ters, we faturate water well boiled and deprived 
of itsair, with fulphurated hidrogen gas, dii^ 
engaged from alkaline fulphuret, or fulphuret of 
iron, on which, previoufly reduced to powder, 
is to be poured fulphuric or nluriatic acid dilu- 
ted in water. When -this water is fo laturated 
by ineans of gentle agitation, the falta or fiiea 
matters -we^ know to be contained in it arp to bjp 
iiitrodueedr In* this imitation \y;e dd not. eni- 
ploy the inert fubftances, as the carbonate and 

: . a fulphate 
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fUlphate of lime, which are found in the natff« 
ral water we would imitate ; we admit only the 
aftive fapid falts, which are taken in a pure 
and cryftallized ftate. We may even employ 
them in greater quantity than the natural 
water contains, and thus prepare waters of 
greater ftrength, and more penetrating, than 
thofe we would imitate. 

55. jBergman has given the means of thus 
imitating the waters of Seidfchutz, Seltzer, 
Spa, Pyrmdnt, St. Charles in Bohemia, and 
Aix-la^Ch^pelle. The following are the prin- 
ciples, which, conformably to his analyfis, he 
^fopofes to be diifolved, to imitate each of 
thefe mineral waters, moft of which, in iaiSty 
are in high repute. In this table I fhall firft 
give the quantity of the principles in grains, 
proportioned thus by Bergman to a quantity 
of water alfo eftimated in grains, and then 
their proportions in decimal fra6lions, or in 
thoufandth parts of the water containing them. 



SEIDSCHUTZ WATER. 




WeigEt - - - - saa 17991 H grains ss 1000 
Specific gravity - - sis 1,0060 • 

Pure air ----- rtr: -j^^ ^"bic inches as 0^011 
Carbonic acid - ♦ - == -^^ cubic inches ss= 0,015 
Caxbonate of lime - - s±: 1 -^-l grains - ses:0,106 
Sulphate of lime - - sss 5 -^ grains - - = 0,^9^ 
Carbonate of magnefia r^ 10 f grahis - - ass 0,577 
JBulpkate of magnefia - =: 9^3 If gt^ns ^ aess fiO,81S 
M^ace of magnefia « as 7 iV gp^^ -^ ^ 9ts 0^512 

- * SELTZER 
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SELTZER WATER. 

Weight - - . - = 17932 -^ grains - ssm lOOd 

Specific gravity - - - 3= 1,0027 
Pure air ----- cs ^^y ^^^^^ i"^^'^®^ =0,011 
Carbonic acid - - - = 24 cubic inches =0,910 
Carbonate of lime - - = 7 -yV gniins - = 0,396 
Carbonate of inagnefia =2= 12 4- grains - = 0,697 
Carbonate of foda - - = 10 -y^ grains - =s 0,566 
Muriate of foda - -- - ra 46 -^^ grains - =2,684 

SPA WATER. 

Weight - - - - = 1 7902 -J. grains - = lOOO 
Specific gravity - • - = 1,0010 
Carbonic acid - - - zz: 18 cubic inches =r 0,684 
Carbonate of lime - - = 3 -J-^ grains - =r 0,2Ol 
Carbonate of magnefia = 8 yV grains - - = 0,479 
Carbonate of foda - - = 3 Jf grains - - nz 0,201 
Carbonate of iron --=14 grains - - sac 0,077 
Muriate of foda. - - = ^V grains -r - :t: 0,023 

PYRMONT WATER. 

Weight - - • * ~ 17927 tV grains. SS5 li300 

Specific gravity ---:;: 1,0024 
Carbonic acid - - - = 37 -r cubic inch. ==: 1,429 
Carbonate of lime - - rzi 8 ^ grains - =£= 0,473 
Carbonate of magnefia = 19^'^ grains' - == 1,063 
Carbonate of iron - - =: 1 —1. grains - = 0,077 
Sulphate of lime - - s= 16 ^-5. grains = — = 0,9^9 
Sulphate of magnefia - s=a 10 4, grains- - =2 0,579 
Muriate of foda - - - = « Ingrains - =s 0>1^ 

WATER OF ST- CHARLES in BOHEMIA. 

Heat 58 f . 
Weight - - - - - ss 17900 grains '■ = lOOQ 
Specific gravity - - . - sbb 

Sul- 
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Sulphurated hidrogen gas iz! 24 cubic inches rr 0^44^ 
Carbonate of lime - - =r 10 -j^ grains ' - = 0,568 
Carbonate of foda - -= 28 j- grains - = 1,585 

Sulphur =: 3 ^ grains - = 0,188 

Sulphate of foda - - =: 100 ^ grains - = 5,59S 

WATER o F AIX-LA CHAPELLE. 

Heat 49 i 

Weight -=s 17897 grains - = 1000 

Specific gravity - - - zb 

Sulphurated hidrogen gas ss 24 cubic inches sss 0,443 
Carbonate of lime - - :^ 1 1 ^ grains - sss 0,638 
Carbonate of foda - -= 29 4* grains - - ss 1,655 
Sulphur- - - - -jpas 3 -iV grains - = 0,188 
Muriate of foda - - - ss 12 iV grains - as 0,69^ 



56. Lately, art has gained much in the imi- 
tation of mineral waters^ particularly of thofe 
which are impregnated with elaftic fluids, and 
are indebted to thefe for their virtues. By 
the help of machines, exerting great preffure, 
water is made to imbibe four, five, or even fix 
times its bulk of carbonic acid, fo that art thus 
impregnates it with more tlian nature does. The 
fame is efFefted with fulphurated hidrogen gas, 
and even with oxigen gas ; and there is reafon 
to prefume, that by this procefs will be formed 
a new Materia Medica, derived from the pro- 
perties of elailic fluids. 




END OF THE FOURTH VOLUME. 



W. FxiNT, Printeri 
Old Baile/. 
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